
«/unc3^ 

25 C^nts 

Cmnoda 301 


VK00M4N 

RADIO-EQUIPPED 

POLICEMEN 

See Page 710 


Broadcast Station List —Amplified Chimes —6 Tube Battery Portable 
The Radiovota —All-Electric 1 Tube Set —Automatic Program Censor 















: I: j : H I : Kfd 

A GOLDEN OPPORTUNITY 
FOR ALERT RADIO MEN IN 


THE NEXT GREAT INDUSTRY 


PRE¬ 

PUBLICATION 

OFFER 

$4.00 



T he idea of electricians, radio service men and other mechanically inclined 
men, servicing Air Conditioning and Refrigeration Units is self-evident and 
the thought has occurred to some untold thousands ever since air condition, 
ing equipment has been installed in public auditoriums, theatres, studios, depart¬ 
ment stores, office buildings and manufacturing plants. The tremendously broad 
possibilities in this new industry are bound to give employment and success to 
men far-sighted enough to see its advancement and development- We quote an 
excerpt from Mr- Hugo Gernsback’s editorial which appeared in the September, 
1933 issue of Everyday Science and Mechanics: 

"/ advise young and progressive men to go into the air^ 
conditioning business during the next few years because, 
this, without a doubt, is the coming industry in this co««- 
iry. Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, 
factories, e/c. We are not going to tear down every 
building in the United States immediately. It will be a 
gradual growth; yet small installation firms will air-con* 
dition small houses, and even single offices in small 
buildings." 

This is only partial proof of the certain success of this new field- Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum- Architects and building con¬ 
tractors are giving considerable thought to installation of this equipment In 
structures which are now being planned and built. The beginning of this business 
will probably be similar to the auto and radio industry, but in a few short years 
at will surpass these two great fields. 


Official Air Conditioning Service Manual 



352 Pages 

Over 600 Illustrations 
9" X 12" in Size 
Flexible, Loose Leaf 
Leatherette Cover 


MAIL COUPON TODAyi 


GERNSBACK PUBLICATIONS Dept. RC654 

96*98 Park Place, New York, N. Y. 

Gentlemen: Enclosed you will find my remittance of Two Dollars for 
which you are to send me One Copy of the OFFICIAL AIR CONDI¬ 
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes 
off the press. I am^ to pay the additional Two Dollars to postman when 
it is delivered. It is understood that the regular price of the book will 
be FIVE DOLLARS when it comes off the press, and I am now paying 
only a pre-publication price of Four Dollars- 

Name __ _, 


Address 


City ... State _ __ 

(Send remittance in form of check, money order or unused U.S. Postage 
Stamps. Register letter if it contains stamps or currency.) 


The OFFICIAL AIR C 9 NDITIONING SERyiCE MANUAL is being 
edited by L- K. Wright, who is an expert and a leading authority on air condi¬ 
tioning and refrigeration. He is a member of the American Society of Refrig¬ 
erating Engineers, American Society of Mechanical Engineers, National Associa¬ 
tion of Practical Refrigerating Engineers; also author of the OFFICIAL 
REFRIGERATION SERVICE MANUAL and other volumes. 

In this Air Conditioning Service Manual nearly every page will be illus¬ 
trated; every modem installation and individual part carefully explain^; 
diagrams furnished of all known equipment; special care given to the servicing 
and installation end- The tools needed will be illustrated and explained; there 
will be plenty of charts and page after page of service data. 

Remember there is^ a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must be cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now—increase your earnings with a 
full- or spare-time service business. 

You have the opportunity to get your copy of the OFFICIAL AIR 
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR. 
When the book comes off press, which will be June l5th, the price will be 
55.00 a copy- YOUR ORDER TODAY BRINGS YOU A COPY FOR 54.00. 
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of 52.00. When the book 
reaches you, you pay the other 52 . 00 . 

Here are some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL: 

Contents in Brief 

History of Air Conditioning; Fundamental Laws; Methods of Refrigeration; 
Ejector System of Refngeration; Compression System of Refrigeration;^ Refrig¬ 
erants; Lubricating: Oils; Liquid^ Throttle Devices; Servicing Expansion and 
Float Valves; Servicing Refrigerating Systems; Control Devees; Thermodynamics 
of Air Conditioning: Weather in the United States; The Field of Air Condition, 
ing; Insulating Materials; Heat Transmission Through Walls; Complete Air 
Conditioning Systems; Estimating Requirements for the Home, Small Store, 
Restaurant; Layout of Duct Systems; Starting Up a System; Operating and 
Servicing Air Conditioning Systems; Air Filtration, Ventilati^ and Noise Elim¬ 
inating Devices; Portable^ Electric Humidifiers and Room Cwlers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air 
Systems; Central Conditioning Units, etc. 

GERNSBACK PUBLICATIONS, INC. 

96*98 Park Place New York, N. Y. 



































OPPORTUNITIES] 

are many 

for the Radio > 

Trained Man - 

Don't spend your life slaving away in some dull, hopeless job! Don’t be 
satisfied to work for a mere $20 or $30 a week. Let me show you how to 

net your start in Radio — the fastest* jrrowing, biggest money-making game on earth. ^ ' 

Jobs Leading to Salaries of $50 a Week and Up'^^ 

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman {// 
and in Service and Installation Work—as Operator or Manager of a Broad- j 
casting Station — as Wireless Operatoron a Ship or Airplane, or inXalking 
Picture or Sound Work— HUNDREDS OF OPPORTUNITIES for a real future in Radio! 

Ten Weeks of Shop Training 

Pay Your Tuition After Graduation 

We don’t teach by book study. We train you on a great outlay of Radio, Television and 
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the 
very latest and newest Television apparatus. Talking Picture and Sound Reproduction equip¬ 
ment, Code Practice equipment, etc. You don’t need advanced education or previous expe¬ 
rience. We give you — RIGHT HERE IN THE COYNE SHOPS — the actual practice and 
experience you’ll need for your start in this great field. And because we cut out all useless 
theorv and only give that which is necessary you get a practical training in 10 weeks, 

TELEVISION ana TAIKING PIQURES 

And Television is already here? Soon there’ll beademand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these W'onderful opportunities! Learn 
Radio Sound Work at COY'NE on actual Talking Picture and Sound Reproduction equipment. 



PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. ril take you here in my shops and give you this 
training and you pay your tuition after you have 
graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer; I know a lot of honest fel¬ 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

I’ve got enough confidence in these fellows and in 
my training to give them the training they need and 
pay me back after they have their training. 

If you who read this advertisement are really inter¬ 
ested in your future here is the chance of a life time. 
Mail the coupon today and I’ll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL. PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast¬ 
ing equipment. You construct Television Receiving Sets and ac¬ 
tually trasmit your own Television programs over our mod¬ 


ern Television equipment. You work on real Talkir^ Picture 
machines and Sound etjuipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don’t waste time on 
useless theory. We give you the practical training you’ll need 
—in 10 short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don’t let lack 
of money stop you. M any of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Training is tested—proven beyond all doubt. You can find out 
every thingabsolutely free. Just mailcoupon formy big free book! 
H. C. Lewis, Pres, RADIO DIVISION Founded 1S99 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. A4'8H Chicago. Ill. 

Mail Coupon Today for All the 

1 H. C. LEWIS, President 

■ Radio Division, Coyne Electrical School 

2 500 S, Paulina St., Dept*A4*SH Chicago, III. 

I Dear Mr. Lewis:—Send me your Big Free Radio Book, and 
I all details of your Special Ofifer, including your “Pay After 
I Graduate” offer. 


Name . 

Address . 

City ... State 
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IN OUR NEXT FEW ISSUES: 

AUTO RADIO RECEIVERS. Due to the tremendous in¬ 
crease this year in interest and sales of auto radio re¬ 
ceivers, RADIO-CRAFT will devote a considerable number 
of pages to this subject in the July issue. Some very new 
and interesting designs are being released for this season. 
These features, which will appeal to many Service and 
Installation Men, will be described. 

A SENSITIVITY SET TESTER. A very novel Service Man’s 
unit for determining the overall efficiency (amplification) 
of a receiver after repairs are made. In addition to this, 
the unit will permit comparing receivers, checking tubes, 
aligning T.R.F. and LF. stages, and locating inoperative 
R.F. stages. Its construction and operation are exceed* 
ingly simple, and its use will enable the Service Man to 
raise his standard of service. 


RADIO'CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (In Canada and 
foreign countries. $3.(X) a year to cover additional postage.) Entered at 
the post office at Mt. Morris, III., as second-class matter under the act of 
March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub¬ 
scription to these magazines may be taken in combination with RADIO¬ 
CRAFT at reduced Club rates. Write for Information. 

Copyright 1934. Continental Publications, Inc. 


HUGO GERNSBACK, President I. S. MANHEIMER, Secretary 

Published by Continental Publications, Inc. Publication office: 404 
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 
Office: 96-98 Park Place, New York City. Chicago Advertising 
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Ill- 
Western Advertising Office: Loyd B. Chappell. 511 So. Alexandria St., 
Los Angeles, Calif. 

London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, E-C. 4 
Paris Agent: Hachette & Cie., Australian Agent: McGills Agency 

111 Rue Reamur 179 Elizabeth St.. Melbourne 
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I WILL HELP YOU 

START A SMRI TIME OR FULL TIME 

RADIO SERVICE BUSINESS 
WITHOUT CAPITAL 


i HERE ARE A FEW EXAMPLES 
, OF THE KIND OF MONEY 


I TRAIN MY MEN TO MAKE 




Clears $4SOO in 18 months 

*'HA‘f(Fro takinir your Radio 
Course I was iuukini:*$lS a \ve<’k, 
1 came Iwn* Thn*«‘ yi*ars a;;:o and 
in ilic past tnoiuhs'I made about 
S-ITiOO in Radio. I cannot say 
lAxi tnm h fjir the wontbufiil help 
I liav«* n-A-i'ivAMl frenn N, U, I, 
NOKL W. RAY. 

.1 mcrican .\ntioi\ni Honk Itltltj, 
(iudsTleii. Alabama. 


Spare Time Work Pays 
$18 a Week 

"'T onl.v do spare time RaAiio 
work an<l aveia;:e $1S a week. 

I*A*o|>le who ill ltoakI times would 
buy a new Radio, lunv have the old 
one t'ix<*d.‘* 

STKPIIKN .T, IiRAIh-HATY. 

407 ^Vunderlich Avenue, 
Rurbertoii, Ohio, 

Now Owns Own Business 

“If I Iiad not taken your Course 
I would be AllLTLrinjr Alirelies insleajl 
**f niniilnj: my i*wn bii>iin*ss. (ino 
w«M>k I made .<7r» on rejFaivin^ 
ab'iie. and this dorsn't r<iuiit sales* 

If a fi llow wants to ;:o| into IJadio, 

N, R. I. is the stiirtin;; point.” 

R, S. MAVIS. 

Af0(1(‘I’ll litulio Fffclrc 

J'itIsfield. Ill, 

SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Ckar^ 

My CcHirio is not all ihc«r>-. IMI slu)\v yem how lo 
iiM- niy Ua<llo t ijidiiiiH nl tor < mi.liii Tine 

eserrlni^rw'. siiul lujllilinj: uhhli inii>rr;ifo 

liruiortain |irltul|»lr< ii«i-d in -mh ttrll-kinun mIs 
a" Wesiinplioiise. Ceinral KU-itiir. I’IiIImi. H.i* a.. 
VJiior, .Msije>ilc. atul oflu-r^-. You work out with 
\oiir own IutmI- ot t|i< 

tfilijj.' mmi n id in our le im 
bu)t<< 111!" r»0 'iO rnHliriil of 
iraiiibu: itiaki » leiinlhi; at 
home ea \. inti rcMbtr, fas- 
< i iia I I Hi; ititpnM ly 
nrArfl(.il. You learn 
how teis Work, utu 
the\ Work how to 
uiake them work. 




Free Book Tells How 
Mail Coupon! 

'The \veild-wid<‘ use of Radio sets for home 
entertaininent has maile many epportnnities 
fnr you to have a spare lime or full time 
Rtidio business <if yoni’ own, I jrive yon in* 
sinieijons early in* yon r Cour-^e f<u- do in;; L*<S 
Radiii jobs eomnioTi in almost every m>i^'lihor- 
liood. .^lilny N. R. I. men make .>'o. $10. $iri a 
W4>ek e.\n'a in spare time almost at oiiee. I 
show \on Imw to install an<l servic(> ail t.\ pes 
of reeeixinu seis, I you Ihnlio eutriiuiu’nt 

and instructions for eotiduetin;; e.\|M‘riiiieiits, 
for huildin;; eiivnits ainl testiiu: ei|uipuient. 
and foi- nmkin^' tesis thnt will jrive you broad, 
praiuical Radio A'xp<*rienee. Cliii the tO!;p-ii: 
below and ^'et Ill^V free OT-ptme lortik. “Rich 
Rewards in Rtitllo *—it j^jives yon a full story 
Aif the suecess of N. R. 1. stiulents atnl ^rsnlU' 
aH‘s. and oils how to start a spare time or 
full time Radio business oti money made in 
spai'c time while learniujr. 

Many N. R. 1. Men Make $Sf 
$10, $1S a Week Extra in 
Spare Time Almost at Once 

Many of the pi'ventcen million sots now in 
IIS4* an* only LM p4*r 4-4-nt to in pio- ii-nr idli- 
4-ieiit. 1 will show you how to <*ash in on 
this comliiioTi, I will slmw > on the plans 
am] ideas that havi* <‘uaid4>«l many oMhus to 
make $.■>. .SKI. a \v4M>k in >pare tinu* wliih* 
learning', h'ord R, Reary. 1»avison Rojid. 

I-liiit, .Mich., wrote: 'My iiart-tiine lariiiujrs 
while taking the N. It. 1* Course were $051.’* 

Get Ready Now (or a Radio 
Business o( Your Own and 
for Jobs Like These 

Ih'omlcastiii;r stations use ontrineiTs. opera* 
tors, station maiia;:4>rs. ami pay np to 2<.%.(in(i 
a y<*ar. Railto nianufactiinTs 'u>4> n '•tecs, in¬ 
spect <irs. foremen. 4 * 111:1 m e i s. sei v 14 * 4 * 110*11 ami 
buyers, and pay up t4> ^7,500 a year. Radio 
tloalcrs and j<ihlM*rs eiuphFy hundri'ds of scr- 
vi4‘<*nien, salesmen, ma navels, and pay up 
t<* $r),0ii0 :i Vi'ar. Rjoli*) operators on flaps 
eiij4*y lifi*. see the WurUl, with Ihi.u-iI ami 
loiieiii;: irei*, arui iri't iriwul puy lie-idi*^. My 

... tells y4»u «*f iln- 4tp{Mirtiniii ii>F in 

Radio, Sai r\ h-iiur, .\ireraft Jt.oJio. Telt- 
\isi()ii, IVilicc Uailh), Short Wave, and oilier 
fields. Get it. _ 


I Will Train You at Home 
in Your Spare Time 

Tlohl your .ioh until you're ready for another. 
Gi\e im* only part of your spare time. You 
do nor iiee<l a high sclmol or college eduea- 
lion. Hundreds with only a common s<-1h ol 
eilm-ation have wim bigger pay through 
N. R. I. .1. A. \'anglin jumped from $Iiri to 
.$lhn a WA*ek. ,1. I*:. .MeLaurine in<*reaseAl his 
earnings inn pt*i* cent. *rhe National Radio 
liistlniit* W the i*ioucer and World’s Largest 
ei-gaiii'/.at ion ilevoteil cxehisively to traininx 
men ami young im»n by Homi* Study for good 
jobs in tile Radio industry. 

Yon Must Be Satisfied 

1 will give you an agreement to refund CTcry 
p4*nuy of your miuiey if yim are not satisfied 
with my L4>.ssoii and Instruction Service 
w 114*11 VAM! 4*ompIcte my Training. And I’ll 
uot only give you thoriuigh training In Raiilo 
priiHiples. practical experi(‘n4*e in buihiing 
ami sei vii ing sets. Imt also Advanced Train¬ 
ing in any ene of five loading branches of 
Ra<Ii<i opportunities. 

Free Book of Facts 

Mail the coupon for 
”R i ell Re wa rds In 
Radio.” It’s free to 
any ambitious fel¬ 
low over 15 years 
old. It tells* you 
about Radio's span* 
tiiiH* an*! full time 
4 >pp4iiiiiiiiti4*s : aliiiut 
uiy training; wliat 
4*tli(‘rs who have 
tak4*i> ii are doing 
and makin*.:. Mail 
coupon now—in an en- 
Nildpi or paste on a 
Ic post card. 

J. E. SMITH, Prva. 

Dept« 4FX, 

National Radio 
Institute, 

Washington, D* C« 


Qci 

my new book 

It points out 
what Radio 
Offers You 



FREE Radio Servicing Tips 


1.11 me PIIOVK ifja! my Course Is clear, easy to 
tiui -iihI l-j*j« hiatini; ti) -tuily the 

4IU|'*<II It'l » f04- U 4111. 

R.C., A.C., and Ilaitery 



'Trnublf .sh«4iiinj: in 

Sets.’* XJds liiler- 
cstins lesson givet 
132 ways 10 correct 
coniiaon Raillo trou- 
hl 4 S I an> uillbiR to 
eenij ttUs hook to pro\c 

lh it P4U t4io ( III iiia'i- 

ii-r Uadlo—just as 
ihuu^ands of other fcl- 
b.i-.s hatt doiu >1 jtiy 

t'uiu ulthoiit even 
u iraiiitjuir *4 tiiHil niu- 
c-diion and no Radio 
rr tn hnli at t M>t i i- 
riire ha\e btiimu 
hsdio tjcrnri' and 
nou 4 am |\H 4 or three 
tinie» tlieir former pay. 
Alali the CMUpuQ now. ■ 


^his Coupon is (^ood for One 

FREE COPY OF MV NEW BOOK 


J. K. Smith, President, 
Xational Iladio Institute, 
Depl. 4FX. 

Washington, D. C. 



wi ooouMiuua 


1 

1 


Dear Mr. Smith; I want to take advent age of your 
Special ODer. Send me your two books. "Trouble Shoot¬ 
ing In Ii.C., A.C. anil battery Sets'* and **Rlcb Be- 
wanh In Iladio.'* I understand this request does not 
cbllgiitn me. (Please print plainly.) 


^'tndoutabmttki 'Viirid Famous Course that Pays for Itseff 


'Same ... 

Address ... 

City ____ 


. Age . 


- State _M 
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HERE ARE GOOD BOOKS 
COVERING EVERY BRANCH OF RADIO 


Presented on this page are the books of the RADIO>CRAFT LIBRARY—the most complete and authentic aet 
of volumes treating individually* important divisions of radio. Each book has been designed to give radio men 
the opportunity to specialize in one or more of the popular branches of the industry. You will find them « 
real help in your work and they will contribute to your money earning capacity. Read these books during your 
spare time at home. 

The authors of these books are well-known to everybody. Each one is an expert radio man; an authority 
on the subject—each is thoroughly familiar with the field which he represents. 

This is the first real opportunity that you have ever had to build a radio library of books that are authentic. 
MOST OF THE BOOKS HAVE BEEN REVISED AND REWRITTEN TO KEEP THEM UP TO THE 
MINUTE, Mail coupon below for your books. 


Bosk No. t 

Radio Set Analsrxeri 

And How To Use Thtm 
By L. VAN DER MEL 

With Full tnstruellons and Descriptions 
of Set Analyzers, Tube Checkers. Os- 
ci Maters, Etc. 

Book No. 2 

Modern Vacuum Tubes 

And Mow They Work 
By ROBERT HERTZBERQ 

With complete Technical Data on Alt 
Standard and Many Special Tubes. 


Beok No. 3 

The Superheterodyne 
Book 

Ati About Superhetorodynfi 
By CLYDE FITCH 

How They Work. How to Build and 
How to Service Them. 


Book No. 4 

Modern Radio Hook-Ups 

The Best Radio Circuits 
By R. D. WASHBURNS 
A Compicto Compendium of the Most 
Important Experimental and Custom* 
built Receivers. 


Book No. 3 

How to Become a 
Radio SerTice Man 

By LOUIS MARTIN 
How to a«t started io the business of 
servicing radios and how to 
money in this flold. 


make 


Book No. d 

Bringing Electric Sets 
Up to Date 

By CLIFFORD E. DENTON 

With Pentodes. Mulli-Mus. Dynamic 
Speakers—Complete Information Hew 
to Modernize A. C.. D. C. and Bat* 
tory Operated Receivers. 


Book No. 7 

Radio Kinks and 
Wrinkles 

By C. W. PALMER 
For Service Men and Exporlmentors 

A Complete Compendium on the Latest 
Radio Short-Cuts and Msnoy Savers— 
Those Kinks Are Great Time-Savers. 


Book No. 8 

Radio Questions and 
Answeri 

By R. D. WASHBURNE 

A Selection of ths Most Important of 
S.OOO Questions Submitted by Radio 
Men During the Course et One Year*^ 
They Are All Answered by a Techni¬ 
cal Expert, 


Book No. 9 

Automobile Radio and 
Servicing 

By LOUIS martin 

A Complete Treatise on the Subject 
Covering All Phases from Installing 
to Servicing and Maintenance. A Book 
That to Greatly Needed Today. 


Book No. 10 

Home Recording and 
All About It 

By GEORGE J. SALIBA 

A Complete Treatise on Instantaneous 
Reeordiingt. Microphones. Recorders. 
Amplifiers. Commercial Machines. 
Servicing, etc. 


Book No. If 

Point-to-Point Resistance 
Measurements 

By CLIFFORD E. DENTON 

The Modern Method of Servicing Radio 
Receivers—a Rook Which All Radio 
Men Have Referred to Moro Than 
Any Other. 


Big Discount 
To You 

In order To make It jinsaltile for 
everyone to buy iheve ho<iks, the 
fifty (r>in rent rrire has been 
iiiaile iiniforni for alt volumes, 
^ou ran buy these hooks sepa- 
ratel3 but jou should take ad- 
tantase of our 5];ieclal offer 

When Five (5) Books 
Or More Aro Ordered 
Deduct ao% From 
Your Remittance 

Slmrly fill In the coupon at left, 
and mail ft to us toiteilier with 
your remlltanre. Checks, stamps 
or money orders accepted, 


All Books P" new n.\ 1)10 -craft MnnARY are all strictly np-io-datr. aod written by men who 
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Vol. V., No. 12, June, 1934 


RADIO NOISES 

An Editorial by HUGO GERNSBACK 


W HEN radio broadcasting first got into its stride in 
the early '20*s, many complaints were heard about 
radio noises—that is, natural, as well as man-made 
static—which kept annoying listeners all over the 
world. The reason for these early complaints was found in 
the low power of the broadcast stations, which was of the 
order of 500 watts, seldom going as high as 1,000 watts. Since 
the signal intensity of the broadcast emitters was low, and 
the static intensity often high, the static noises were sufli- 
cient to blot out radio reception; and frequently nothing at 
all could be heard, except noise. 

Radio engineers soon came to realize that they were up 
against a difficult job in attempting to eliminate static; so 
they turned their efforts toward increasing the power of the 
broadcast stations, and they have been at this ever since. 
Gradually, stations became more and more powerful until, 
now, the signal level is so high that, in nearly all cases, 
natural and man-made static can easily be drowned out by 
the powerful broadcast signals. There are exceptions to this 
rule: as, for instance, natural static during nearby thunder¬ 
storms, or when some especially noisy electrical appliance 
located in the same building or in the same apartment is 
operated. In these cases, both kinds of static are strong 
enough and cause sufficient interference with the radio signal 
to make ordinary listening difficult. But nowadays—let us 
say in 80 to 90 per cent, of day or night reception—radio 
noises are not continuously bad enough to mar a program. 

Then too. the art has advanced until we have better filter¬ 
ing systems, and better shielding of both the radio set and 
aerial system; so that, at least for broadcast reception, it 
may be said that radio noises, except for unusual situations, 
are not now anywhere near as troublesome as they were five 
or ten years ago. Indeed, as times advances, and radio tech¬ 
nique improves, new methods are found to kill that arch 
enemy of radio, static. And, though no practical static elim¬ 
inator has, as yet, been invented, I confidently look forward 
to the time when, as regards broadcast reception, static, 
except during the midst of a thunderstorm, will be a thing 
of the past. 

The situation is totally different when we leave the broad¬ 
cast band and go down into the short-wave spectrum. At the 
present time, the condition prevails, with practically all short¬ 
wave radio sets, particularly in the larger centers, that recep¬ 
tion. from 200 meters down, becomes more and more difficult, 
the further down you go in wavelength. Particularly is this 
wwo in the w’aveband between 10 and 20 meters, where tlie 
noise level today is of such height that most short-wave 
programs are utterly ruined by static- almost t xidusively 
man-made, e.vcept w here electrical storms are local. 

Now’ that all-wave radio sets are coming into vogue, the 
radio set manufacturers are doing themselves great harm by 
not informing the public of the noise element. The public 
i.s told by beautiful advertisements, and otherw’ise, that sta¬ 


tions from the Antipodes can be brought in at will. This is 
true enough, but the advertisements and the salesmen w’ho 
sell the sets say nothing about the aWpervading noise. This 
is a pity, because if the customer were forewarned that noth¬ 
ing has, as yet, been invented to kill all the noises, he 
would not blame the set, as he is apt to do now’. 

The technical reason, why there is more noise on the short 
waves than on the broadcast waves, is simple. Most of the 
electrical appliances, and particularly automobile ignition 
systems themselves, send out short waves and, because regu¬ 
lation short-wave sets must be more sensitive as a rule than 
broadcast sets, and as the circuit of the short-wave end of an 
all-wave set is more sensitive, it is easy to see why there is 
much more interference in the short-wave band than in the 
broadcast band. 

While some advance has been made during the past few 
years in noise elimination for short-w’ave reception, an enor¬ 
mous amount of work remains to be done. It is true that, 
in order to eliminate the extraneous noise, it is first neces¬ 
sary to shield the radio set far better than we have been 
accustomed to do. It is also true, that the aerial system for 
short-w’ave reception must be of a totally different kind from 
that for broadcast reception, at least, at this stage of the art. 
Some advance has been made through the use of the so-called 
transposition type of aerial lead-in; but. though it cuts down 
the noise level to some extent, this probably is not the final 
solution of the problem. Of course, it should be understood 
that, when w'e receive a station five or ten thousand miles 
away, the incoming energy is only the smallest fraction of 
that received from a local broadcast station. Naturally, there¬ 
fore, when the signal intensity is so small and the static level 
is so liigli. we are right back w’here w’e w’ere in the early ’20‘s; 
that is. the static disturbance overrides the incoming signal, 
and all we get is noise. It is too much to hope that a station 
at the Antipodes will lay dow’n a signal at your receiving 
set as pow^erful as that of a broadcast station ten miles 
distant from you. So. for some years to come, the hope that 
the received power of distant stations will be sufficient to 
override the noise level seems hopeless. Therefore, an en¬ 
tirely lu-w technique must be built up to filter out or tune 
out the unwanted noise; and, w’hile this remedy may amount 
to static elimination, I prefer to believe that the solution is 
not impossible. 

I am certain that there are some electrical means whereby 
the unwanted noises can he tuned out or filtered out. or a 
combination of both may be adapted. I personally believe 
tliat it i.s not a question of aerials at all. and that the final 
solution will be in the set itself! It probably will be accom¬ 
plished by the means of a vacuum tube, or a similar instru¬ 
mentality. 

Radio noise elimination is a fascinating subject; it shows 
that radio is still in its infancy, and that we have much as 
yet to learn. 










THE RADIO MONTH 



OXK OF TMK XkxV XhTWOUKS 
The i»oor nulio liMtenvr irUl sutm hurr ttif- 
firnttf/ in csroftint/ the ncftforl; ortofthM^ 

NEW RADIO CHAINS 
IN THE MAKING 

S INCE our first an¬ 
nouncement of the 
infiux of rumors and 
confirmed reports of new broadcast 
chains ( Rai)io-Ck.\ft. February, 1934, 
pg. 454) several developments have 
taken place. 

Last month, a new group which had 
been working so quietly that even ru¬ 
mors did not “seep out“, started a chain 
covering five mid-west states centering 
around Wisconsin with nine stations. 
This group named itself the North 
American Broadcasting System and at 
present is so arranged that the pro¬ 
grams can originate from any one of 
the 9 stations. 

These stations are as follows: 
WCLO—Janesville, Wis. . . 100 W. 

WHAD—Milwaukee, Wis. . 250 W. 

WHBL—Sheboygan, Wis. . 500 W. 

WHBY—Green Bay, Wis. . 100 W. 

WIBT—Poynette, Wis. . . 100 W, 

WKBH—La Crosse. Wis. . . 100 W. 

WOMT—Manitowoc, Wi.s. . 100 W. 

WRHM- Minneapolis, Minn. 1000 W. 
WTAQ—Eau Claire, Wis. . 1000 W. 

At the same time, the soft-pedalled 
McClelland chain (U.\nio-rn.\rr. Febru¬ 
ary 1934, pg. 454) has apparently moved 
to the West Coast, where it is rumored 
that the headcpiarters will be set up 
under the supervision of a leading mo¬ 
tion picture producer. According to its 
originator, plump-faced George F. Mc¬ 
Clelland, operation will not be hurried 
and no attempt will be made to swing 
Uie group into action until every detail 
has been completed. 

And still another group of stations 
has started to band together and share 


programs with the object of ultimately 
forming air extensive chain. This com¬ 
prises the WOR (Newark), WGN (Chi¬ 
cago) and WLW (Cincinnati) net¬ 
work. These stations are among the 
few large stations in the country not 
firmly attached to either of the two big 
chains. 

Thus, the present chain situation, as 
it now exists, is—of the 600 stations in 
the U. S., 170 are included in the Na¬ 
tional or Columbia Networks. But the 
large majority of the remaining stations 
are low in power, have limited hours 
for operation and operate on wave¬ 
lengths well into the “graveyard** end 
of the band. 



M.N.T.-<ii:.\. (;koroi: Owk.s Sofikk 
fn vent or uf n ire*l-trirrfrsM, trho tHeti of 
jt nett in on id hint nmnth. 

IN MEMORIAIVI OF 
MAJOR-GENERAL 
GEORGE O. SQUIER 

L ast month, one of 
radio*s most color¬ 
ful radio pioneers, 
Major-General George Owen Squier, 
passed away, of an attack of pneumonia. 
He was 69 years old, and was retired 
from the Signal Corps in 1924. 

General Squier’s radio developments 
date away back to 1904 when he pub¬ 
lished his famous pai)er on the absorp¬ 
tion of electromagnetic waves by living 
vegetable organisms and showed how 
trees could be used for the reception of 
radio messages. 

Possibly his greatest invention was 
"wired-wireless**, that system of com¬ 
municating over commercial wires by 


the use of radio waves. This invention 
is still commercially practical and is, in 
fact, used iu a modified form in trans¬ 
mitting many of the telegraph and 
cable mes.sages across the country or 
under the Atlantic, and also for “Car¬ 
rier-Current Telephony.*’ 

The sharp-eyed Major-General was a 
graduate of West Point, and served as 
Chief Signal Officer during the World 
War. He was the recipient of many 
military honors and medals and had 
won both the Elliott Cresson and the 
Franklin medals for his electrical re¬ 
search work. 


OUSTING RADIO 
PIRATES 

Y OU “can’t** win—is 
a term often heard 
when the long arm 
of John Law is being discussed, and this 
seems to apply particularly well where 
radio pirating—that is, the operation of 
a radio station without a license—is 
concerned. 

Last month, two young radio fans, in 
Norwich, England, conceived the* bril¬ 
liant idea of *‘radio-ing** to each other. 
And so great was their enthusiasm that 
tliey completely ignored the formality 
of obtaining a license. They rigged up 
two phone transmitters, tuned by the 
^^ay to 279 meters (well into the broad¬ 
cast band), and started to talk to each 
other—and then, to the world at large. 

The B.B.C. stations which supply 
Great Britain with all of its radio enter¬ 
tainment have a silent period every 
Sunday morning, presumably to permit 
the radio audience to go to church. 
During this time, Wilfred and Gerald 
Barker started out, full blast, to send 



A 4 \V.\TT PiR.vTr 

The fitdiion that rnustrfi the 

Itritiiih J*0!*t Office so iinieh trouble. 
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IN REVIEW 


Radio is now such a vast and diversified 
art it becomes necessary to make a 
general survey of important monthly 
developments. RADIO-CRAFT analyzes 
these developments and presents a re¬ 
view of those items which interest all. 


jihoiiugrapli music, weather reports and 
le-transniissions of the Continental 
broadcasters, much to the gratification 
of the English radio audience and the 
chagrin of the British Post Office, which 
controls broadcasting in that country. 
As a matter of fact this honorable de¬ 
partment was so deeply hurt at this 
‘slight'' that they sent out a special 
radio patrol car to find the interlopers, 
which they succeeded in doing one 
Sunday morning. Subsequently, they 
confiscated the offending 4 watt station 
and extracted a profuse apology from 
the brothers Barker, as well as a small 
fine. 

On this side of the Atlantic, during 
the past month, a much more vicious 
pirate has been causing the Federal 
Radio Commission no end of trouble. 
This much publicized individual is Dr. 
John Richard (Goat Gland) Brinkley, 
whose station in Milford. Kansas had 
been ordered off the air some time ago. 
Whereupon, the estimable and astute 
Doc. Brinkley immediately crossed the 
Mexican border and opened up with a 
super-power station which caused con¬ 
stant interference with stations in the 
r. S. 

Finally one day last month a Mexican 
radio inspector with a body-guard of 
troopers stormed the Villa Acuna sta¬ 
tion XER and put it off the air for good. 

Persistent Doc. Brinkley has now pur¬ 
chased a 150 ft. yacht which it is re¬ 
ported he is fitting up with a powerful 
station to broadcast from the high seas! 

We don't know whether to conclude 
that “radio advertising" helps sell Goat 
Gland medicine, or perhaps Goat Gland 
medicine enables one to defy federal 
law and build broadcast stations (which, 
incidentally, cost a pretty penny). 



Yo-Ilo-Ho and a (50 Kw.) Bottle of— 
Dof*. UvUikIru of \KIf fooir hon iln'rol- 
tned to hroadcast from the hiffh ftratf. 


ONCE AGAIN THE 
RADIO SHOW 

R adio enthusiasts 
within traveling 
distance of New 
York will be glad to hear that during 
last month plans were definitely started 
for the second annual combined National 
Electrical and Radio Exposition at 
Madison Square Garden. According to 
the announcement made by busy Ralph 
Xeumuller, managing director of the 
Electrical Association of New York, this 
show of shows will start Wednesday, 
Sept. 19 and continue for 11 days through 
Saturday, Sept. 29, 1934. 

Readers of this page will remember 
that after the show last year, we pointed 
out that although visitors were inclined 
to fall over refrigerators, and other elec¬ 
trical “what-nots," here, there and 
everywhere, the show was none the less 
a great success for radio fans. 



ORCHESTRA 
VOLUME INDICATOR 

L ast month, ex¬ 
perimental work 
was completed on 
a new electronic beam instrument for 
showing visually the sound intensity of 
an orchestra, and which has been de¬ 
signed especially for lean, wiry Leopold 
Stokowski, famed maestro of the Phila¬ 
delphia Orchestra. The instrument, 
which was developed by Ivan Eremeeff, 
Russian inventor and experimenter and 
John G. Leitch, technical supervisor of 
WCAU, is now being used by Conductor 
Stokowski in conducting the Philadel¬ 
phia Orchestra concerts over the coast 
to coast network of the Columbia Broad¬ 
casting System. 

The visual indicator consists of a 



Lroi'Ot.i) Stokow.sk I 

l si Off the risuaj iottiroiur to hrtp in 
comhictintf thv I*hilntIrtphUt Orvhcatrn. 


specially constructed galvanometer, car¬ 
rying a very light shutter which in- 
terupts a light beam, and projects it by 
means of an optical system on a 30 inch 
glass screen, placed immediately before 
Mr. Stokowski. 

Light of three colors is projected on 
the glass scale, the colors representing 
sound of low. medium and high in¬ 
tensity. This is in order that the con¬ 
ductor may at a glance determine the 
approximate position of the music in 
the dynamic range. Often times, the 
approximate level of the orchestra is 
all that the conductor wishes to know 
throughout the somewhat extended 
musical passages. This may be easily 
determined by the colored light without 
the conductor's attention being dis¬ 
tracted from his score, which is prefer¬ 
able to observing the exact numerical 
level on a calibrated scale. 

During rehearsal prior to the broad¬ 
cast, Mr. Stokowski and the control 
engineer determine the peak levels of 
each composition and set the gain con¬ 
trol at a fixed point. With the visual 
indicator placed in front of the con¬ 
ductor, he is able to control the volume 
of the orchestra according to the visual 
color indication on the instrument and 
it is not necessary for the engineer to 
change the fixed level. This gives com¬ 
plete control of the rendition to the 
conductor, instead of entrusting it to 
the engineer who may be a top-notch 
technician, but is certainly not a musi¬ 
cian or conductor. 

RADIO’S NEW 
POLICE WORK 

P OLICE radio has 
been afforded 
much publicity 
during the past year. The agile “Radio 
{Continued on page 747) 
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RADIO PICTORAL 



ALL WOOD 
TOWER 


WOOD 

SECTION 


M OST of us are familiar with the half-wave aerial, de¬ 
scribed in the November, 1931, issue of RADIO-CRAFT, Re¬ 
cently. several improvements have been made in this type 
of radiator. At I is shown the aerial tower of the broodcast 
station in Breslau, Germany. The tower is wooden and the 
aerial consists of a bronze cable suspended vertically 
through the center of the tower. As the cable is not 1/2 
wavelength in height, a bronze ring supported at the top of 
the mast provides a terminal capacity to raise the effective 
wavelength. By limiting the vertical radiation by the use of 
this construction, fading effects are said to be reduced con¬ 
siderably. At 2 is shown an American half-wave aerial, used 
at station WEBC at Superior, Wisconsin, By raising the 
half-wave steel portion of the aerial on a section of wood 
tower, the radiation of the station has been increosed appre- 
ciobly. At 3 is a view of the apparatus with which Captain 
C, B. Scully intends to broadcast from the bottom of 
New York harbor, as soon as weather permits. At 4 is a Ger¬ 
man goniometer or direction finder; at 5 is a landing beam 
model which supplies a continuous signal when the plane is 
on the beam and interrupted signals when it deviates; at 6 is 
a remotely operated direction finder. 

Photo courtesies: 1. Tclcfunken; 2, Broadcast News; 3, NBC; 4, 5, 6. 
Kappelroayer, 


METAL 

SECTION 




-> 
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I HE mailman for Little America is shown at 7. Messages from 
friends ond relatives of the members of the Byrd Expedition are read 
every two weeks from short-wave station W2XAF at Schenectady, N. Y. 
Employing a directional aerial, the station is a real post ofRce of the 
air, as relioblo contact is mointained at all times. At 9 are shown two 
workers in an English radio laboratory installing tiny radio receivers 
in the hats of the London ’’Bobbies.” The sets are said to have a 
receiving range of over 100 miles. Scotland Yard hos at last found 
a practical use for those 5 gallon helmets. The photo at 9 shows a 
Massachusetts engineer, Robert H. Packard with a model yacht which 
he has equipped for radio control. A small receiver and a group of 
selector switches, relays and gears are mounted in the hull of the 
boat. A small portable transmitter, operoting at 80 meters controls 
the boat. At 10 is shown a view of a "Cosmic Ray Hodoscope.” This 
instrument consists of a large number of cylindrical counters stacked 
in a two dimensional bank or screen. Each of the individuol counters 
in the bank is connected through one stage of amplification to a neon 
glow lamp. The discharge of a counter initiated by an ionizing ray, 
thus produces a flosh in the corresponding lomp and a motion picture 
camera focussed on the neon tubes records the individual flashes. The 
Hodoscope therefore accomplishes the same purpose as the Wilson 
Cloud Chamber (RADIO-CRAFT, March 1934, p. 519) but it has the 
advantage of being continuously sensitive. At I I is shown one of the 
Department of Commerce radio beacon stations which will keep all 
fliers in constant touch with the position of the Macon during her 
proposed tours, to prevent possible accidents. 

Photo rouneslcs: 7. General Elcctrifc; 8, Press Photos; 9, Boston Ilerald; 10, 11, 
Dept, of Commerce, 
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INTERNATIONAL RADIO REVIEW 


REAL VERNIER ACTION 

OW many times have you experi- 
inniters, especially if you are inter- 
» led in short wave's, wished that you 
l;ad a rati vernier dial? One that would 
^ive smooih action and an extremely 
hi^h ratio of motion. 

.An English designer, in a recent issue 
cf A MATE UK WiKEi.Ks.s magazine de* 
^erib<Ml a unit that should he the answer 
fo all short-wave experimenters* prayers. 
It is made from parts taken from a 
small clock, as shown in the three illus¬ 
trations, Figs. 1. 2 and A. 

13y means of the two hands of the 
(lock, we are able to divide one revolu¬ 
tion of the hour hand (12 hours) into 
72(» parts (minutes) and to read off any 
one part with the greatest of case, 

Hy arranging the tuning condemsers to 
he rotated from minimum to maximum 
while the hour hand moves around the 
dial fnuii 12 o'clock to 12 o*clock (360 
degrees), and reading off as for the time 
in hours and minutes we have in effect. 

V ith a 4 in. diameter dial, a scale length 
(,f no less than 12 ft. The 100 broadcast- 
hand station cliannels are. therefore, an 
average of nearly 1^/^ in, apart and come 
in at about 7 minute intervals. 

In the practical construction of the 
dial, the controlling knob is connected 
to a spindle in the center of the dial 
and this spindle is geared, by means of 
th( usual 12-t()-l clock wheels, to a 
sheve which fits around it and carries 
the hour hand. 

It is necessary for the hour hand to 
iiiak( a complete revolution while the 
tuning device, which is usually a bank 
' f condensers, moves from maximum to 
minimum. A 2-to-l gear is. therefore. 


HERE is whaf fhe radio experi- 
menfer has been wanting for a 
long time—a semMechnjcal re¬ 
view of the thousands of new 
ideas which are continually ap¬ 
pearing in overseas publica¬ 
tions. Each month there are re¬ 
ceived at the offices of RADIO¬ 
CRAFT hundreds of daily, weekly 
and monthly magazines orig¬ 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro¬ 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il¬ 
lustrated and described each 
month in these international 
radio periodicals. 

NOTE that the only available in¬ 
formation is that which is pub¬ 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 


provided between the hour hand sleeve 
and the condenser shaft coupling, so 
that we have a 24-to l gearing between 
this and the control knob. 

The minute hand will, of course, move 
with the center spindle and the knob, 
but unfortunately there is a certain 
amount of backlash, due to iday between 
the teeth of the gears. With the friction 


drives usually employed this is avoided, 
but there is always a risk of a slipping 
taking place and since an indicating 
hand is used on each gear, to avoid this 
trouble a positive drive should be used 
10 keep them in step. 

The effect of backlash is noticed when 
reversing the direction of tuning, tlie 
confer spindle rev<dves a small amount 
before the condenser shaft commences 
to move; conseipiently, if the minute 
hand were fixed directly to the spindle, 
the readings when moving up would be 
a little higher than when tuning down. 
With good gears, the backlash will be 
quite small. 

In any case, the trouble is quite sim- 
lile to overC(jnie. Instead of fixing the 
minute luind to the spindle it is counter¬ 
balanced and loosely pivot(»d on the 
hour hand collar. A small forked piece, 
shown in Fig. 2, is fixed to the spindle 
and this moves the hand, so that on re¬ 
versing the direction of rotation tlie 
hand remains stationary while the spin¬ 
dle rotates a small predetermined 
amount to take up the backlasli. 

The dial itself is marked as an ordi¬ 
nary clock face and can he illuminated 
from the front or behind in the usual 
way. In addition to the clock markings, 
it can have wavelengths (or better still, 
kilocycles) indicated at the point of the 
hour hand and also, if desired, the sta¬ 
tion call letters. 

Owing to the 2-to-l gear, the shaft of 
the condenser rotat(‘S in the opposite di¬ 
rection to the hands and the dial should 
be connected to the appropriate end of 
the condenser shaft. 

In Fig. 1 is shown the diagram of 
the gears used in the dial. The figures 



A double-calibrated super vernier dial. 



Fig. A. left 

The appearance of the new clock vernier dial. 
Fig, 1, above 

The numbers indicate the teeth in the gears. 
Fig. 2, right 

Ihe assembly of the dial to the receiver. 
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Fig. B 

The Power Puncher “B** battery economizer. 


indicate the number of teeth on each of 
tlie gears. Of the gear wheels, .\ is se¬ 
cured to the knob spindle carrying the 
miiuite hand. Clears B and C are fixed 
together and are free on the knob spin¬ 
dle carrying the hour hand; H ami K 
are fixed together and act as intermedi¬ 
ate pinions. The drive is via A, M F. 
B. C to D. 

The actual construction of the dial 
can possibly be improved, by using a 
drive knob below the dial, connected in 
the usual way witli a cord and pulley or 
other mechanical aiTangeiuent, 


TUBE-LESS A.V.C. 

HILE recent set designs in this 
country have been toward more and 
more tubes, as shown hy the 14, 16 and 
even 18 tube sets that have been adver¬ 
tised, our more conservative cousins in 
Europe have been making attempts to 
reduce the number of tubes to a mini¬ 
mum, while still maintaining the latest 
in design considerations. 

This fact is brought out clearly in the 
two devices shown in Figs. B and 0. The 
first, at B. is called the “Power Puncher.'* 



Fig. C, above 

A metal-oxide rectifier for A.V.C. 

Fig. F, right 

The Bifocal movable core tuning coil. 

It combines a “B” current economizing 
unit with a device lor boosting the out¬ 
put of a set, without increasing the num¬ 
ber of tubes. 

In this unit, part of the A.F. output 
from the power tube is rectified by a 
small metal-oxide rectifier and a portion 
of the D.C. voltage so obtained is ap¬ 
plied in series with a fixed bias to the 
output tube. Initially, the output tube 
is over-biased, thus reducing the plate 
current. The additional bias obtained 
from the “power puncher” opposes the 
fixed bias, thus reducing the bias volt¬ 
age when a signal is applied, which in 
turn increases the plate current to its 
normal value. This unit produces a ma¬ 
terial saving in “B” batteries for port¬ 
able and other battery operated sets. 

The second and probably more inter¬ 
esting unit is a tiibc-less A.V.C. unit. 
This device replaces the usual detector 
plate bypass condenser in the set. In 
the unit is a small metal rectifier which 
converts the K.F. component of the de¬ 
tector plate current into D.C., which is 
led back through one of several possible 
circuit arrangements to the grid cir¬ 
cuits of the R.F. or I.F. tubes, thus pro¬ 




FI g. D 

A combined radio set stand and phonograph. 



Fig. E 

Nine prongs—^ount ’em. It looks as though 
turopean manufacturers have beat us to the 
development of 8 and 9 prong tubes. 



ducing A.V.C. or delayed A.V.C. actions. 
The amount of A.V.C. depends of course 
on the amount of amplification preced¬ 
ing the detector tube. In the delayed 
control circuits, the delay voltage is ob¬ 
tained from the bias voltage of one oi 
the succeeding {A.F.) tubes in the set. 


AUTOMATIC PHONOGRAPH 
ATTACHMENT 

I X RECEXT issues of Wiuti.ns.s Wori.u 
an interesting phono-adapter has ap¬ 
peared. As shown in Fig. D, it consist.s 
of a table which serves the double pur¬ 
pose of containing the phonograph me¬ 
chanism and supporting table-type sets, 
a good many of which are being sold in 
Europe. 

An interesting feature of the unit is 
the drawer opening arrangement which 
permits the cabinet to be closed while 
the record is being played. The device 
is equipped with an automatic stop ar- 
rongemont which shuts off the motor 
when the record is finished. An adapter 
is provided to simplify connections to 
the amplifier of the radio receiver. 
(CoufiuKc^ on 742) 



Fig. G 

This coil covers 150-550 and 850-1,950 meters. 
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THE LATEST 
RADIO EQUIPMENT 



Battery ultra-midget. (No. 445) 



Dynamotor No, 446 


<.CM»'N€> ■ 

KttH ‘TaTiON iO 




’■lhf 



”y. A, V. C." tuning Tube. (No. 447) 



Magneto-dynamic speaker. (No. 448) 


BAHERY ULTRA.M;DSET 
(No. 445) 

T HIS ulf ra-ini<l;:rt T.TM'. ro- 
n*ivi*r riu-asiin-s only x 

.\ *’^8 «l<*i'|>. T‘li<- iin-tal cjibi- 

iH't is tiiiislnul in ilri'p niarooii ami 
^'itlil, A inamn^tio n>|»i'mlii4'4‘r is 
ii*<«-i|. Si-risiiivity ami volnim* an* 

;;oi mI. 

It oiM*rati*s on (i \*. *'A“ and 
1«I"» W "H ' : tin- oMirriit iliaiii is 
vory low. *riio ‘i:” li-ad is fiisod. 

TIio follow!tit; tnln»s aro usfmI : 
<nn* typo 7^ li.l’. aiiiplitho': om* 
77 doirotur : ami om* oS A,F. am- 
plitior. 


DYNAMOTOR‘"B" (No. 446} 

A n KSI'IN IAI.I.Y c.mi.nrt "I!" 

supply unit of tin* dyiiatiiotor 
typo dovrlopoil for n>o in air- 
l»lam'S. aiitoTnoltilos. Iioats. biis'‘s. 
soiiml lrin*ks. farm li;rhtiii;; plant 
ill'll a lla lions ami liromioast sta¬ 
tions. Kniiippod with ball boar- 
iii;rs ibat do imt roipiiro oiling', 
thoso units will oponiio from b. 
11! or ;‘.L» I and deliver 

from M)<> to :;on \*.. it.4\ 

'I'lio standard niodol illnstrati'd 
oporatos from a <» V. stora;rt' bnl- 
tory : ii 4b‘li\«*i*s !Jo tiia. at 
W, with an “ draiti of ♦mly 
2 'fliis ooTiibim'd ^romTaior 

and motor, romitlmo with tiltor, 
wi'ii^bs only in lbs. It moasnr«*s 
only x .7 x ins. In 

imi;rtb. 

"(?• A. V. C." NEON TUN¬ 
ING TUBE (No. 447) 

I N HKSWJN. till' m-w tiroii “ttino- 
a-liio'* niron-tillod iiiIh- for 
visinil imlioarion of rosoimiii'o: a 
rising' rolninn of li;:bt itidiiatos 
approachin;;; resonancoi dilTors 
from tlio standard .1 obmionr t.vpi* 
in fin* addition of a fonrtb rloo- 
trodo iln* ■’><pjob‘b”’ <*b-rtrodi‘ in 
tbo illnst ration, 

If by im‘i‘oa>in:r tin* in>rmal dis- 
olinrm* nirri-nt. ibi* «‘atlii»do dis- 
cli.irm* i< allowi‘d to ri^o to tlin 
b*vol of tin* foitrih i-IiTiriMb*. tin* 
froi* iiiiis from tin* railnub* ilis- 
<Tiar;:i‘ will impiiiLn* on tin* foiirth 
(dorti'odi* ainl raiiso a rnriaott to 
flow iti any oxtornal riri-nil mti- 
Tiortimr tin* fonrtb ob*rtrodr and 
tin* lailiiidi*. ilionirb tio oxti-riial 
dilToroino of puM'iiiion Im* pro- 


vidod. This ctirronf flow in llio 
f<mrtli (‘b‘im*iit firniit jnm]»s from 
firari ii iilly zoro wlioii ilir railiodo 
;rlow is just Imlow tin* fourth 1 * 101 .- 
trodi*. to a vjilin* of about to 
Hm iiiioroamporrs wlim tin* ;rbiw 
jnsr roarlios flic Icvii of the 
fmirtli clootiMMb*. 

T'liis How til bo pormits 4*om- 
bitn-d "vismil rniiitm’ las provi- 
ouslyi. jiiid "intorstaf Ion nolso 
snpiirt'ssion** t • (), t\ *i in 

ivooivrr obassos that at prosoiit 
itirorporato A. V. (’. Tin* tube 
has an overall K ntrth of ^ ins. 

MAGNETO-DYNAMIC RE¬ 
PRODUCER (No. 448) 

M A < J N KT O -1 »VN.\M1<’ rrpro- 

d mors 1 iK'niiain'tit-ma;rin*r 
*‘loinls|n*aki‘rs“ I aro fiiiidaTin'iit* 
ally <dd ; roi^'iit ih‘V4‘lo)iments. 
ln*W4*vor, ha VO ;rroatly improvnl 
tlndr 4*irn*ioin‘y. 

Tho n- w unit has a lii;rldy of- 
lioiimt t.'po «*f nia:rin>t <-< 11 * 4 * 04111 - 
.*^'1 rin‘tion that r4‘.vnlts in ;rroatly 
im*i*4*as4‘d flux cb-nsity: arr W4*hi- 
in;r assnr4‘s iin‘4‘bani4‘a 1 str4*n;:tli. 
and rot4*nti4in of fho ma;:m*tism. 

-\ 4limn*4l <*4‘!iti*r sldi-bl, p]a 4 ‘ 4 * 4 l 
in tin* apox of tin* o4ni4*. 4*flro4‘tivi*ly 
pi*oV4*nis 4liisr and ina:;n4*ii4‘ par- 
Ii4‘b*> fr4)m lo4|;rin;; in ibo air-^ap. 


•‘RADIO’* REMOTE CON- 
TROL (No. 449) 

B V Mfd'.VTlXf; the ooinldnod os- 
4 ‘illator and firs I-dot rotor of a 
siiin>rlietor 4 > 4 lyno 4 >n tho sti'oriiijr 
ooliniin. tli 4 * mannfa 4 tiir 4 >rs 4 *litni- 
iifii 4 * tin* m* 4 * 4 | f 4 irr a im‘ 4 ‘hanioal. 
4 -olI-sprhi;r-typ 4 * 4 iriv 4 * shaft for 

tiMiiiia^ tin* aiit4miotiV4* radi4i ro- 
4‘4*iV4*r. 

Tho tmior il lustra toil, whioh 
ns'*s a f.vp4* fi.\7 HiIm*, poW4*n*d 
fr4nn tin* r4*iin>t4‘ r4*4‘oiv4T 4‘hassis. 
is (h‘siL;m*i) to mat4h into a chas¬ 
sis having an l.T. of 4."4<; ko. 


16 MM. "TALKIES" 
(No. 450) 

P tUlTAni.K sonnd-on-fllin orpiip- 
nionr has ho4*n making rapid 
stri4b*.s towaiwl p4*rf4*ot ion, ihu* to 
till* rapiilly im*ioa>iiig d4*man4l fur 
i‘>tnipnn*ut 4*f ihis type. 


Sfimo 4if the improvemi'nts iii- 
ooriMir]i!4*4] jti tin* intit showti ar<* 
as INdhiWs: 2 4-as4* tl for jirujoi*- 
tor arnl 1 f4ir anipliticr ami ro- 
proihiocri portability: tidal 
wi'iglit, r*.7 ihs, : adjustahh* l4*gs 
fur tilting proj4*4 t<»r: hdiling n i-l 
arnrs; halblM-aring rrv\ sliafts, 
with adjustahh* tonsiuti tak 4 *-n)) 
for hirgi* roids: hiplain* o4iin‘4*ii- 
irat«-4l-nhira4*iir, 7.70 W. cxoitiT 
lamp: hbtwi*r-typ4* V4*ntMating sys- 
!i*m for kreping oxi ipT lamp ooid ; 
Ij claws 4*ngaL'4* tin* film : ilutihh*, 
prc-fiM US4*4l exi'iter lamp assemhly 
t fur 4‘onVi‘tii4*nt enn*rg4»ii4'y ri*- 
)da4‘4*nnnt 1 . The output uf the 
siainianl .\.F. aiiiplitier is 7 W. 

4 ma nil fact nri'r's 4*4ix‘<>rag4* rating, 
1..70n fiorsoiisi. 


"OXIDE" P.E. CELL (No. 451) 

A IMlV-IdSi’ photoelectric cell 
whii'h 4*4ri)verts light energy 

4lir4*ctly hit 41 4*|4itri4;il iinrgy 

wiilnuit r4*c4Mirse to hatr4>rt4's iiV 
tiilM*s: tin* 4>ntput is apfiruxi- 
matrly ,”4 nta, in ilirei't sunlight. 

INrx-vially snitahh* for nso with 
relays. <’as4* measures 1 x 
ins. in dia. 


SERVICE AIDS (No. 452) 

small hut essential aids to 
I spi-oily S4*i vi4*in*.: ari* sintwn; 
iln‘S)* are [iriMlncts uf oin* niann* 
faiiurer. 

Cement— fast-drying, vlhrailon- 
piYiof.^ tl4*xihh* and watiTpriMd. 
J'.specially suitable for 4‘«*im*nting 
lu'w 4‘(iin*s anil spiib'rs im ilynainii* 
|■^•p|•4*4hlc4*rs. i'4nn*nt irig rattling 
coin s. liMise tnbi* bases aiifl 4 * 4 >n- 
trid-grjil laps, fiir s.-nling aifhi-^t. 
iiH'iits. anil for fasti-tiing i-idls into 
(losit ion. 

Solvent^— for loos<*ning ami n*- 
niiiving obi i-inn*!!! from r4*pr<i- 
4hn-4*r 4*on4*s ami spiilers ; to idcaii 
wiri'-wotiinl volnim* (‘otitt’ids. coii- 
di'iiser i-onrai ts. eti*, : also, this 
S4>lv4*iit is a siiiialdi* thinm*r for 
tin* i‘4*m< nt. 

Speaker Shims— a set of lb shims 
cob*i-4-oib*4l for tin* sizes. .(KM-’ 
.fmr;-, .onsi. and .OiL»-in.. fi,J 
ijiiii-kly obtaining C4n‘r4*cf aligti- 
iii4*ni ijrf ilynamic ri'proilni'er voiie 
veils, and ningiinie ri'priMlm-i.r 
ail-caps. 

Insulating Cloth— a ."i.fiOO V. t 4 ‘st 
4*l4dli fi*r shop US4- in insulating 
anil pri'vcnting groiimls on lii'IU 



“Radio** remote control. (No. 449) 16 mm. “talkies. ' (No. 4S0) 


•Oxide” P.E. cell. (No. 451) 


Service aids. (No. 452) 


Name of menufacturer of any device will be cent on receipt of a self-add retied, stamped envelope. Kindly give (number) In description under picture. 


716 


RADIO-CRAFT for JUNE, 


I 934 


















i5«S0<v 


’9 RPM 


55KftPM 


A stroboscope. (No. 458) 


1 tube all-wave kit set. (No. 456) 


New dry cell. (No. 457) 


mils, transferm(Ts. ri'sistors. coii- 
<U*nsors, wirfs. ct**. -\rea o£ roll, 
sij. in. 


SENDING ANTENNA 
(No. 453) 

A XI-'W susp«misImti insulaior as- 
s<‘nibly supportinu 
iitiiiniiin *4vvav<‘ tiilms. fur <‘f- 
ticirnt tnatcliiim into a Iniri/ntilal 
Oonhiot typo antenna, is illns- 
tiatr4l. Tin* jinntlon of tin* 
\va\«* soctiori ntnl tin* transp(>s<Ml 
tnain t ninsinission lines is shown 
in insert. 


3 V. ’’A" BAHERY (No. 454) 

T in* V. ’ batteiy illiiat rated 
is not nn*i«*ly a ^'lonp of No, 0 
t"4loor Im'II'*! <lry fells ronnertvd 
in series’pnralloi, for sitpiMyin;: 
tin* lilanniit powor roMniionn*nts 
<if V. ’ tniM'.s. Instead, it is 
nnnh* up groups of 20, 

j>aiallel-<‘on netted, “IP ’-size dry 
evils: tin* two groups are eon- 
neetiMl in series. 

If the hattt'iy is operated at 
a drain of. for lnstaiie«*. 0..*»-.V., 
and a variable resistor is nsetl to 
maintain the ontiait at 2 on 
tin* lllanients of the tubes, the 
battery will last approximately 
hrs.. opera tin;.' hrs, per 

day, 

llowt*vcr. nItltou;;li tin* total ea- 
fiaeily in ainperednnirs is depomi- 
<‘iil upon tin* eiirreiit eoiisuniption, 
the battery, nevertheless, may 1 m? 
used sueeessfnlly in ci re alts thaw- 
in;: as liltfh as 2 or ^ A. 

This n 0 n-sp i 11 a b le ballery 
weighs about 14 lbs., ainl meas¬ 
ures 4 X 0 X 11^2 ins. bui;:. 


ALL-WAVE PORTABLE (455) 

A I! Tl'lil-: 11f> V. sol In- 

eol-ptiratiii;: tin* ftillowins 

tulles: Olid oseiilator: tirst-tb*- 

tt*etor; 7<S I.P. amplltier: 77 set- 
oinl-<lett*etor ; 42 tint put .\.K. ; anti 
Sd rettiht*r. 'I’ln* rert*ivei‘ is 4*x- 
lrt*mt*ly sensitixt*. anti ettvers all 
Wavt*lt*n;rths betwt'en I." anti .*iri0 
nieit*rs, in 4 steps. 'Ihe tlial is 
etd<M'-t*otU*tI for eneli t»f tlie 4 
rau;:t‘s. 

.\ ttme font ml is iimvnlt*«l : 
also, n mnniially-operatetl I.r, 
trinnnt*r ftir tditainin;: maximnrn 
st*usitivi|y anti selveth ity. ’Phe 
power ttiitpnt is \V. This pt»rt- 
alile, wUitdi weiirhs 12 lbs., meas- 
urt*s tmly 8 x 12 x 0 ins. deep. 



I TUBE ALL-WAVE KIT SET 
(No. 456) 

A FK.\TUKK is I lie eolor-eotliuR 
of tin* termiinils, wbieli en¬ 
ables the ftnistrneitir tti build tbt* 
set in a slitu t tinn* wltlnuit prevj- 
tms tt‘clnin-al krniwlt*tl;re, oi- a wir- 
in;: dia;:ram, slin-e all In* has to 
tlo is etiTUieel red to r<*d, lihn k to 
blaek. ete. The kit is very low 
prUetl. 

<‘om|>lete kit inehnles a typt* 

(2 V.) tiiht*, tiiliv sovkt*t. I*.I’, 
ehtike, aiitt'iuia trimmer etindt*n- 
ser, tuning etnnlenser, 2 lixetl eon- 
tletisers. [Hitt*nl ioineter, rlit*ostat, 
‘5 lixt*d r(*sistt)r.s. an earplnun*, 
wotitl bast* and pt-destal, lniokn|i 
wire and hardware, etui sovkot, 
anti twti phi;:dn etdls for the re- 
rt'ptioii tif pro;:rams on two wavt*. 
bantls t7tt tti ."ioti meters 1 : athli- 
tioTial foils an* availabh* ftu* the 
reuiaintli*!- tif tin* rari;re t7t> to It; 
meters). 


NEW DRY CELL (No. 457) 

I MIM!llVi;.\Ii;.\'TS in 1..'. V. dry 
I t vll tl(*si;:n aie illustrated in the 
ll;:iirt*, as follows: ili hottoin in* 
sniatin;: discs: i2i hi;:h-rpiality 
earbtin t*lt*et rode: (2) tlepolariz- 

intf mix tif hiuh-<|itnlity in^rt*di- 
t*tits manira iit>st» tlioxide, ;:ra* 
pliiit*. t*tc. : t4i ;ras t'Xiiansirm 
fhambor : (Tu stdth'i-seah'tl top 
joint ; <0i ali;:ninu fiber top 

washer: t7i brass dowel; (8) 
sprlULT-brass washt*r: ilM avtive 
zinc top : (lOi insutatiim washer : 
(III piilpboartl wasln*!'; <12> 

hea\■y-^'an^e zim* eiip : iiy»> piilp- 
boanl liner: (lli stdch'i-sealed 
btittnm joint. 

Tin* tlonn‘-shapt»tl. slip:litly 
pitchetl top prt*vvnts moisture 
from ;:ji Iherln;: atnl slnu't-t-irenii- 
in;: the cell, permitting use in 
tlamii plat es. 


A STROBOSCOPE 
(No. 458) 

A Sl.\(iI-K-lUS(' strobttscope is 
iitiw availnlile for set tin;: the 
spet‘tl tif phoini. inripable.s to 
t illier :;‘M/.“* tir 7s r.p.m.. when 
opt‘i’atini: on 2o. .”u tu* <*(» eyeb? 
powt*r supply. .\n f*lt*clrif li;:ht 
t*onMee!et| lo I he same sonree tif 
pti\vt*r illuminates tlie strtihosetipc 
tlisc (the ri*siit*etivt* •’sptikt*s” of 
whieh appt*ar stationary at syn- 
ehronlsm), 


THE I2A7TUBE (No. 459) 

T HIS is an 'till I la w'* tube. *rhat 
is, it has been iiiarkeletl tliiriim 
tin* mtiraforiiirn (in t*fTiMi for tin* 
last few nioTUlisi au'ainsi the pl■o^ 
diiftion of rn-w tula* typ(*s for a 
tinn*. at b*ust. 

'rht* 1‘ealni‘e of this iiibe is that 
it ineorporates in tun* t*nv(*ltipe an 
pviitodt* and Inilf-wave it*(ti- 
tiei*. 'I’lie latter seetion of the 
tube mak('s it eonvenit*nt tti dt*- 
.si;:n “seli-powt*r" eipiipiin*nt in 
whieh a peTittide dt*veloiis its tnvn 
li.(‘. hi;:li-volta;:e supply from an 
lint* supply. (Set* '.N He- 
;:iTiners‘ '.\n-Kl4*etrie* 1 Tnht* A.V*.- 
I».i‘. Se|.“ in Ibis issin*. i 

Tht* l2-\7 (12 V. tilanient ter¬ 
minal volia::e: tu* amplltier; 

anti, 7. the nnmbt*r tif eb*nn‘tits 
wiiliin tin* enveloiifi has a small 
7 prtiTu: bast*. l.titikiii;: at tin* 
lube protiu'S, ainl reatlin^ ebnk- 
wise, tin* eb*ni(*nts ctuun*rt as fol¬ 
lows : )iea(t*r, jM*nttMlt* plate, pen- 
ttide ;:rbi Nt». 2, reetiiier eatliotle, 
rt'clitier aiiotle tu* idate. pt*iUtMlt* 
cathotb* ;:iitl .No. 2, ln*att*r: (leri- 
tode ;:ritl .\t>. I is a top cup c(‘n- 
neeiitin. 

'I'liert* is a separati’ d.2 V. 
ln*att*r ftir eaeli unit, tlie h(‘ah*rs 
lii-iii;: roruieett*il in series intern¬ 
ally; thus, the iat4*tl healer vtdt- 
a::t' is 12.(** V. Tin* cnri(*i!t eoii- 
sumplitin is 

'I'lie eharaeteristies tif tin* 12A7 
a rt* as follows : 

Pentode Unit 

Plate S. (1. (’.-(;. Plato S.-tl. 

\'olls Volts \‘olts Ma. Ma. 

i::ri i;:.’. i:;..’ p 2.ri 

.\mpli1ication Paeltir.Wo 

Plate Inipetlanee. . , 1U2,(MMI tdinis 
.Mulnal Poinbietain-e, 

P7.*i micromhos 
RectiHer Section 

.Max. r.m.s. vtilts. pt*r (date.. 12.7 
.\ver. ma.v. Ii.(‘. tuitpiii, iiia....2.u 


NEW RESISTORS (No. 460) 

T HKKK new rt‘sisttus have just 
ln*t‘n markt*tt*tl by tun* maniifae- 
liirer. ’'1‘lit* nnhs shown a I .\ and 
(’ are precision wirt*-wouinl type ; 
tin* ct*ramic vtrre is ^rrtmvvd. witli 
atljacent seetious wound In o|ipo- 
sile tlin*cthills. 'Pile tlistribiiied 
capacity is »*xirenn*ly low. ’rin*st* 
resisttii's an* madt* in values tif 1 
olim tti 1 Tn<'::ti]un. and an ac- 
ciirncy of )iliis or minus I' ?. 'I'lu' 
type shown at .\ is provitled with 
wln‘ terminals : tin* unit shown at 
(’ lias bet'll coiivei-|<*tl to ferrule 
t.vpe by tin* adtiition of st*paratel,v 
available ferrule tt*rniiiials. 
{Coiithiunl uH poije 742) 



Left, a short-wave sending antenna 
system. (No. 453) 


Above, a 3 V. *’A” battery, utilizing 
40 “B^-siZe cells. (No. 454) 


Air-wave portable. (455) A 6 
tube, 110 V, A.C. set weighing 
only 12 lbs. 


A 12A7 tube. (No. 459) 


i 


New resistors. (No. 460) 





A tube puller. (No. 461) 



A dry-disc detector. (No. 462) 



Battery-type ballast. (No. 463) 
This device eliminates rheostats. 
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AMPLIFIED CHIMES 

FOR 

SCHOOLS-CHURCHES 

Here is a new idea in P.A. installations which should prove 
nr>ost lucrative to men in that field. Churches should be 
interested in these chimes tor replacing heavy, cumber¬ 
some steeple bells. Schools can use them where an organ 
installation is too expensive, or as an auxiliary to the 
organ. 

J. T. BERNSLEY 



M ost people conceive P.A, equip¬ 
ment as being employed for the 
.'iole purpose of amplifying and 
projecting speech and music, 
and as a matter of fact most installa¬ 
tions have been made from this angle. 
Generally, amplifier eciuipment is in¬ 
stalled for ballyhoo purposes, or fur pro¬ 
jecting sound in a location where the 
acoustics or area are against the possi¬ 
bility of the average human voice being 
sufficient. Present installations of P.A. 
equipment in churches and schools are 
illustrative of the need for amplifier 
equipment to overcome the aforemen¬ 
tioned difficulties. Furthermore, it may 
be conservatively stated that more than 
50 per cent of the churches and schools 
are now equipped with P.A. equipment 
for the purpose of e.xtending the range 
of the ministers’ or preachers’, or lectur¬ 
ers’ voices so as to cover every nook or 
recess of an auditorium, flow then, can 
further sales be made along P.A. lines if 


churches and schools are already 
ecpiipped? The answer lies in the sub- 
j(‘Ct content of this article—the installa¬ 
tion of chimes, which is an innovation 
in this field, and which should readily 
interest officials of the ecclesiastical and 
educational divisions. 

What church does not aspire to hav¬ 
ing a carillon—but, how many churches 
can afford the complete cost of such a 
system besides the elaborate installation 
expense that it includes? Not many, of 
a certainty, or else we would find this 
instrument more universally used. 

And yet—to those who are not aware 
of it—chimes will more than satisfac¬ 
torily simulate the melodic notes ob¬ 
tained from carillon bells. They are 
considerably less exi)ensive; the installa¬ 
tion is much more sinii)lc; the flexibility 
is greater, since a chime installation 
can be moved or changed without any 
great difficulties involved; they can 
carry further (projection of sound) 
since this factor is only a (piostiun of 
tlm size of the amplifying eciuipment 
and horns, and last hut by no moans 
least, they permit an acconipaniment of 
either organ or choir, which is not oven 
remotely possible with carillon bells. 


FIfl. F 

Internal view of chime control box. 


Fig. G 

Solenoid plungers and chime supports. 
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Fig. A 

Four note chime outfit and keyboard. 


Applications of the Chimes 

Insofar as schools are concerned, the 
application of chimes is not (piite as 
practical, but nevertheless, as an ad¬ 
junct, it has interesting possibilities. It 
may be used as a substitute for. or 
auxiliary to an organ, providing the es¬ 
sential number of notes (pipes) are ob¬ 
tained. Or it can be employed as a 
*‘time-aiiiiounci!ig” system for announc¬ 
ing class sessions. A small chime sys¬ 
tem, strategically located with a medi¬ 
um-sized amplifier and horn arrange¬ 
ment, will be sufficient to cover the en¬ 
tire school. It may oven he used in 
conjunction with the school clock (this 
also applies to churches) to announce 
the hour or half-hour, by one chime 
combination; and (|uarter-hour, by aii- 
('ther cliinie coinbiiiatioii. Thus, with 
the latter suggestion the prestige and 
dignity of the school can be enhanced, 
by substituting melodious tones or noie.s 
for the noisy school bell or electric gong 
which is more commonly employed. 

One more suggestion, before proceed¬ 
ing with description and construction 
data, to the P.A. man. It is hoped that 
he seriously digests and considers all of 
these applications, because the sales and 
installation of chimes will prove not 
only lucrative but will add a consider¬ 
able amount of jjrestige to his reputa¬ 
tion (which in turn will aid him in se¬ 
curing other installation jobs.) In the 
old days we used to see (and hear) 
quite a number of steam calliopes, 
mounted on trucks to ballyhoo circuses 
or shows ‘‘come to town." Many amuse¬ 
ment parks still use this device for ad¬ 
vertising special performances, or side 
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Fig. 1, above. Schematic illustration of internal construction of chime box. 
Fig. B, right. Standard Telechime outfits; more comprehensive ones are 

available. 



shows, etc. While steam calliopes are 
admittedly “loud,” their mechanism is 
such that they arc not only expensive 
but also apt to give trouble. The pipe 
reeds of most so-called “steam” calliopes 
are not really actuated by steam but by 
air which is fed from a tank (supplied 
by a compressor, which, in turn is 
driven by a separate gas engine). There 
are many faults to be found with such 
an arrangement. Amplified chimes can 
be employed for the same purpose at 
considerably less cost; and, greater vol¬ 
ume being obtained, will provide just as 
great “ballyhoo” attraction. 

Construction of Chimes 

Chimes are simply hollow pipes which 
when properly struck will vibrate caus¬ 
ing the air within and surrounding it to 
vibrate, and thus produce a sound. The 
number of vibrations, or the pitch of the 
sound is contingent upon the physical 
dimensions of the pipe, just as the note 
from a violin string can be increased 
or decreased in pitch by decreasing or 
increasing its length by placing the fin¬ 


ger across it. If we have two various¬ 
sized pipes we can get two notes—24 
different pipes will produce 24 notes (3 
octaves); or, by striking 2 or 3 pipes 
simultaneously, we can produce various 
tone combinations. An xylophone is a 
striking illustration, for comparison 
jiurposes, of how various lengths of 
reeds (or pipes) will produce tones or, 
in proper combinations, melody. 

However, in this particular chime out¬ 
fit the pipes instead of being operated 
manually are operated electrically. Elec¬ 
trically-operated solenoids which are 
controlled by a keyboard, similar to the 
piano type, strike the top of each pipe 
to cause the vibration necessary for 
sound. The unit which contains these 
solenoids (shown in Figs. F and O) also 
includes an induction-type motor which 
has a commutator-like attachment for 
obtaining note combinations in succes¬ 
sion when only one key or button is 
pressed. Thus, it is possible to obtain 
a series of chime notes that are a re¬ 
production of the Westminster chimes 
if one certain button is pressed; or, by 
{Contiuuf'il on page 741) 
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Fig. H, left 

Four trumpet-type horns 
are recommended for bel¬ 
fry installations. Small 
installations require fewer 
horns. 




Fig. E, right 

Power amplifier (50 watts) 
employed only In large in¬ 
stallations. 


Fig. C 

Rear view of chimes and microphone. 
Fig. D, below 

Voltage amplifier and connections. 



'.'Ot'TAor tOAivCPi 



(Courtsy. Siinitlcx Elec. CoT 


RAOIO-CRAFT for JUNE, 


1 934 


719 






























































RADIO- 

EQUIPPED 

POLICEMEN 

Recent advances mode in receiver design 
and in short-wave transmission and recep¬ 
tion promise to be a great boon to the 
forces of Law and Order. A miniature 
and highly efficient short-wave set is now 
being employed for keeping patrolmen 
"on foot" in constant contact with head¬ 
quarters. 



Courtesy Western Electric Co,, Ino. 

Fio. A 

A N, Y, police message about to go on the airt 


R. D. WASHBURNE 



Courtesy. Wide World PhoiOi"'*^ 
Fig. D 


Radio-equipped policeman* 


I T is promising to note that every pa¬ 
trolling officer will, eventually, be 
radio-eciuipped. By means of highly- 
developed miniature receivers it is 
now possible to k(‘ep even the policeman 
“afoot” in constant contact with head¬ 
quarters. The forces of crime, when ar¬ 
rayed against a combination such as 
that depicted by the photographs on tliis 
page, seem destined to be whipped to a 
standstill. While, by tliis liim*. a radio- 
ecpiipped car that receives its instruc¬ 
tions. via radio, from lieadcpiarters is 
not new to oiir readers, radio receivers 
for motorcycle police and for the police¬ 
man “on b<‘at” will be a revelation to 
many. 

Imagine a riot, bank hold-np. or what- 
will-you in crime, which is rcjiorted in 
time to iiolice head<iuarters. As soon as 
the information is received it is im¬ 
mediately conveyed to the radio division 
ot tlie police deiiartniciit where a dis¬ 
pa teller broadcasts it (si^e Fig. A), lli.s 
broadcast will be. in all probability - 
with the new set-up—, “Falling all of- 
rc<*rs, Section—(number depending upon 
location of crime), go to Main and Tenth 
streets, bank hold-up,” instead of the 
more generally-used jihrase, “Calling car 
— (number),” that the all-wave or short¬ 
wave set owner is accustomed to hoar. 
Further, imagine police cans, motor¬ 


cycle police, and patrolmen (who will all 
be radio-etiuipped) racing to the scene of 
the crime, as per the broadcast instruc¬ 
tions. With officers converging from 
every direction, what a slim possibility 
the criminal has of escaping capture! 

Due to tile jiresent develoiniient of 
radio tecliniciiie all the above now 
s(»uiids eminently reasonable, has every 
indication of being a .successful method 
of combating crime, and seems logically 
simple. Actually, whiles this arrange¬ 
ment is now assured of being practical, 
the development of the receiver for the 
policeman “on foot” was a bit more in¬ 
volved. 

It was essential that the design of the 
set incorporate as few tubes as iiossible, 
the ni(»chanical dimmisions be as small 
as might be necessary, that provision be 
made for signal jiick-up (antenna), that 
convenient housing be arranged for the 
necessary batteries which must supply 
“A” and "B” current, and linally, that 
the efficiency be of as high an order as 
rc(juired to obtain consistent and re¬ 
liable reception. These were design fa - 
tors that had to be evolved, but in addi¬ 
tion to the aforeinentioiied, provision 
had to he made for portability (extreme 
liglitnes.s of weight, so that no physical 
interference would be experienced by 
(Continued on p(tfje 760) 
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Ffg. C, above 
Radio-equipped police car. 


Fig, B. left 

Receiver chassis of patrolman's receiver. 



(Courtesy, WV^irm Klenrlr <'o., Inc. 
Fig. E 

Police motorcycle radio-equipped. 
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UPLIFTING THE SERVICE 
PROFESSION 

The servicing industry has been, and still is, in 
an unsettled state. There has been a pro¬ 
nounced lack of cohesion, no tendency towards 
co-operation, nor any degree of success in the 
settling of problems that retard the progress of 
that branch of this industry. In this article the 
author discusses some of the problems and pos¬ 
sible solutions, in addition to supplying valuable 
test equipment data. 



W ITH radio as one of the largo 
industries in the United 
States today and its great de¬ 
velopment since 1920, the 
“arU'of radio repairing now becomes the 
greatest and most serious factor of the 
industry. 

Before going into our subject of radio 
service shops, may the reader of this 
article concentrate his thoughts and 
draw a mental picture of the radio tield 
f»-om a few facts noted here. 

It is conservatively estimated that 
there are at the present time 00 million 
radio listeners. Now leUs use this 60 
million as our base figure to give our 
imagination a chance to work out a few 
points regarding the art of radio servic¬ 
ing. 



Flo. 1 

Line test panel. 


E. COLT 

More Than 12 Million Sets 

If 60 million people listen in, I do not 
believe it far out of line to say that one 
out of every five is a set owner. If so, 
we obtain a figure of 12 million for the 
number of radio set owners, (We all 
know there are many more radio sets 
than this but I am only using this as a 
thought towards the importance of a 
radio service shop.) Twelve million 
radio-set owners may only mean to some 
Service Men 12 million dial twisters but 
to the trained Service Man it means, 
in turn, 12 million sets to be serviced. 

(If the reader of this article is also a 
reader of radio publications, and reads 
the editorials, he will probably recall an 
rditorial in RAmo-CuAn by Mr. Hugo 
('enisback in which he gave a very in¬ 
teresting account of how radio sets wear 
out [refer to UAnio-CK.wr e<litoi’ial “Ag¬ 
ing Radios,*' December, 192,S]. To the 
serious minded radio man this editorial 
is a wonderfully quick analysis of im¬ 
portant things which will give trouble 
and need servicing.) 

Now with 12 million radio sets to re¬ 
pair. let’s see what this means. Sup- 

iConiinue<l on page 750) 



Fig. A, top 

Dakota Radio Service Co., Yankton, S. Oak, 
Urst Prize Winner in National Union’s “Best 
Service Bench'* contest. 

Fig. 2, above 

A terminal board test panel. 




Fig. 3 

Schematic of a layout for a 
>well designed service shop. 
Auxiliary test equipment 
shown here are described in 
separate drawings with all 
pertinent data. 
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A "SUPER" 
BATTERY 
PORTABLE 

Here is a receiver fhat has been tested all 
over the country and was found to out-per- 
form some very expensive sets in localities 
where reception was almost impossible. 
While the set described is shown as a port¬ 
able, the chassis can be readily adapted for 
rural or farm use, inasmuch as the entire 
receiver is operated from batterieis. All 
pertinent constructional data are included. 

A. M. WENGEL 


Fig. A 

Completed appearance of the "super" set. 



D uring a recent trip of the author to the East the edi¬ 
torial staff of Radio-Ckaft inagaziiie became inter¬ 
ested in the set illustrated and described in this 
article, and, after giving it a thorough checking up, 
decided that perhaps many of their readers would enjoy 
building one like it for their own pleasure. 

In the past it has been difficult, if not impossible, to build 
a practical portable radio set, but since the advent of screen- 
grid tubes and the great advancement that has been made in 
the dry battery during the past two years, there is little 
excuse for the lack of good portable sets on the market. 

The degree of perfection attained in the home radio field 
has taught us what to expect in radio and we are not satis¬ 
fied with less in the sets we want to use outside the home. 
This brings us to the point of “what is a practicable portable 
radio?*' 

What This Set Will Do 

The 6 tube battery portable set described will equal in per¬ 
formance any home receiver—except in volume and tone 
quality, due to the inefficiency of available speakers, i In 
other words it will equal home radio sets in tone if attached 
to a speaker of equal quality.) However, it will perform on 
all stations with good volume and reasonably good tone on 
its own midget speaker. 

The only aerial ever used is the one built in the cabinet, 



so it is portable, and will play with good volume 

even on difficult stations while it is being carried down the 
street. 

Salesmen have told the writer, “I could take it up to my 
hotel room at night, and not have to sit in my car in the 
street or garage to hear the basketball game, or ‘Amos and 
Andy*/' The farmer has said, “I could take it to the barn 
or field and hear the market reports while I am working.’* 
The business man says, “I could transfer it from my office to 
my car, to my boat, to my lake cottage, to my hunting shack." 
And Mother says, “Yes, and to the hills or woods for picnics, 
and at home the children could listen to their favorite pro¬ 
grams in their rooms, and let the family enjoy a peaceful 
dinner hour.’’ And so the comments run on and on. 

The writer has tuned in distant stations while riding in 
New York subways, in trains, in all-steel skyscrapers! With 
the set directly under the antenna towers of powerful sta¬ 
tions in New’ York and Cincinnati, distant stations have 
been tuned in within 40 kc. The set has been operated in 
the deep woods of northernmost Wisconsin, in the iron and 
crjpper country, stations as far distant as Chicago being 
pulled in, in the day time. This the natives agreed no large 
home set had ever equalled to their knowledge. 

In summary, it is one that is small and light enough to be 
readily carried about, playing as it goes, entirely self con¬ 
tained, and equaling in sensitivity, selectivity, and consistent 



Fig. B 

Chassis layout. Note compactness of assembly. 


Fig. C 

Sub-chassis layout; the wiring scheme is simple. 
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Fig. 1, right 

Coif constructional data. 
The antenna and R.F. coils 
are wound in honeycomb 
fashion. Spacing between 
pri. and sec. windings of 
this and the int. free, coils 
should be strictly adhered 
to for good selectivity. 


Fig. D 

*’A,” ’‘B,” “C” batteries In one block. Al¬ 
though the “C*’ battery section of this unit 
is not required for tho **super'* let. It li 
available for other set designs. 
(Courtesy, name of manufacturer u|ion re<|ue8t.) 
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operation the best home radio sets. In 
addition there is one advantage which is 
uiuiuestionably characteristic of all bat¬ 
tery operated sets; that is, less electrical 
interference and noise. (This is an es¬ 
pecially great advantage over auto radio 
sets.) 

The results obtained in this set are 
due to the use of a new circuit, for 
which patent application has been made. 

Circuit Features 

On the circuit diagram you will note 
a ground on the 1st R.F. tube filament, 
and also one on the detector tube fila¬ 
ment. These grounds should be heavy 
braided wire and grounded directly from 
the positive filament on the tube socket 
to the chassis. These grounds, as well 
as the filament chokes should not be 
overlooked as they are very important. 
The antenna lead from binding post to 
the coil should be shielded and this 
shielding grounded at both ends. 

There arc six tubes in this set. Five 
are of the 951 type, and the sixth, a 950. 
The 951 is a tube exactly like the 32 
except the glass envelope is the size of 


that used on a 57 or 58 tube. This saves 
space. The 950 is a tube much like the 
33 e.xcept that it consumes about 8 ma. 
“B” battery current, and 120 ma. “A’’ 
battery current. The 950 and 951 tubes 
are manufactured only by one company; 
type 32 and 33 tubes may be substituted, 
but the chassis would have to be en¬ 
larged. and shorter battery life would 
result. The total “B*' drain of the set is 
only 13 ma. 

A certain battery company will shortly 
have a combination ’‘A’" and “B** battery 
on the market which will connect the 
entire unit to the set with one plug, and 
so designed that the "A” and “B'^ units 
will give equal life. In other words, the 
“A** unit power will not be low while 
the "B*' is still high, or vice versa. These 
batteries are extremely long lived, there¬ 
fore economical, and will make replace¬ 
ment a simple matter. They are now 
being made for larger sets, but until the 
size to fit this set is in the hands of the 
dealers, the builder of this portable will 
get excellent results using 3 Xo. 53(i3 
batteries and 4 No. 6 dry cells. The 
( Con tin uvd on jntfjv 7A9) 



Fig. 4, below. Sensitivity curve of set. 




Wiring diagram of this receiver. A loop may bo employed and good results obtained. A sensitivity curve is shown above, upper right. 
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ULTRA-PORTABLE P. A.SYSTEM 


Some very compact portable amplifier systems are herein 
described. They include speaker, microphone, phono- 
motor, and pick-up, in one case. 

LITTMANN* 



I \ THE early days of radio. Uie com¬ 
plete receiver consisted of so many 
separate pieces of equipment such as 
table cabinet, batteries, eliminators 
and speakers. As time progressed, an en¬ 
tire radio receiver was completely uni¬ 
fied into one compact item, which is as 

C'lilof I'lij'iiu'i'r, f■f»a8t-t<>-Co;i>t K;idio C'oqK 


It should be. The same story holds 
true in the ampiitier field—whereas it 
was the general procedure to employ 
similarly operated units, the demand 
has been to unify such V, A. systems. 

With the latter goal in mind, throe 
series of T'l* W.. 2A5; 12 W.. 2A3; and 
13 W. 79 class ii (6 V. storage battery 
operated) amplifiers have been designed. 
The carrying cases, when closed, mea¬ 


Fig. A 

The ultra-portable ready for operation. 

sure 15^xl4Hxl3^/4 his. The follow- 
ing equipment is included within the 
same portable case: a complete input 
mixer-fader control system, a phono¬ 
graph motor, a standard sized dynamic 
speaker and a double-button micro¬ 
phone and desk stand, llooin for 50 ft. 

{Continued on pnge 748) 



Fig. B. left 

A view of the ampli¬ 
fier. mixing controls, 
phono-turntable, pickup, 
and all in one side of 
case. 


Fig. 1 

Schematic wiring dia¬ 
gram of 2 watt am¬ 
plifier, using 2A5 tubes 
in the output stage. 



THE RELATIVE MERITS OF CLASS A, A PRIME 
AND CLASS B AUDIO AMPLIFIER CIRCUITS 

a. APSTEIN* 


M uch has been written on this 
subject in the way of defini¬ 
tions, circuit applications, and 
articles extolling the advantages of 
one given system over both of the oth¬ 
ers. However, a frank discussion com¬ 
paring the advantages and disadvan¬ 
tages of all three systems has been 
conspicuously absent. It is the purpose 
of this article to iioint out these advan- 


* Kti*4iiU‘4‘r, .‘^implux Klcctric (’«>., Inc. 



Curve of tube in class A. 


tages and disadvantages, and to show 
that each system has its proper place 
in the field of amplification, and just 
what that place is. 

It will be necessary at first, to review 
the fundamental basis of amplification 
in general. Figure 1 shows two curves. 
l)lotting grid voltage against plate cur¬ 
rent. Such curves merely indicate what 
plate current a tube will draw' when a 
given grid voltage is applied to the grid. 
The grid voltage may either take the 
form of ’‘C’' bias or a varying A.C. 



input voltage or. in actual operation, a 
combination of these two. A iierfectly 
distortionless amplifier would have as 
its characteristic curve, a perfectly 
straight line. This would mean that 
the plate current wave form would he 
an exact replica of the grid voltage 
wave form; result: absolutely distor¬ 
tionless amplification. This theoretical 
curv'e is shown as the dotted line A—A. 
{('ontinued on page 746) 
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AN AUTOMATIC 

PROGRAM 

CENSOR 

RADIO-CRAFT, in the March, 1934 issue, 
was the first to announce a radio "robot" 
that automatically silences superfluous ad¬ 
vertising. While this invention may never 
be put to use as an advertising "silencer," 
it may suggest some other equally practical 
application. 

R. WINTERS 


N O LOXGER will it be necessary 
to endure half an evening hear¬ 
ing detailed advertisements on 
tombstones, dog biscuits, soap or 
“laughing water'* in order to spend the 
remaining half enjoying entertainment 
Geo. P. Adair, an electrical engineer, has 
just invented a novel device that seems 
almost human in its discriminatory 
powers to regulate an incoming radio 
program. It automatically cuts off the 
garrulous announcer or advertiser who 
sandwiches an ‘*ad” between every note 
of music or tactlessly carries his adver* 
tisiug speeches to the point of nausea. 
This special receiver makes it possible 
for the radio audience to take as much 
or as little of advertising as 
they please, or to have an 
uninterrupted musical pro¬ 
gram if they so desire. 

Of course, like many other 
inventions this one may 
never be put to wMde prac* 
tical use. In the first place, 
the people of the United 
States are well aware that 
the advertiser is the one 
who pays for the notwith¬ 
standing immeasurable 
pleasure afforded them by 
radio. Far more fortunate 
are Americans than the 
people of European coun¬ 
tries where tax is levied on 


individual radio eciuipment. In Ger¬ 
many, for example, the postman collects 
a radio tax at regular intervals that is 
set by the gov(‘rnment. 

And so that automatic “censor,** just 
patented by its inventor George P. 
Adair, is explained to us not as a means 
to annihilate advertising, but rather as 
a restraint to be used when necessary. 
Or, as John B, Brady, attorney for Mr. 
Adair, aptly put it, to eliminate adver¬ 
tising w’ould be to kill the goose that 
lays the golden egg for broadcasters. 

It is quite satisfying to our romantic 
conception of the development of an in¬ 
vention to know' that the material used 
principally in the construction consisted 


of a baby bed, a wastepaper basket, 
coffee and baking powder cans, pie and 
cake pans and other discarded articles 
assembled by the inventor, Mr. Adair 
has built a number of these radio sets 
which operate splendidly. 

Broadly speaking the invention relates 
to radio reception and particularly to 
a special circuit arrangement for radio 
broadcast receivers. Mr. Adair arrived 
at his conclusions and subsequent inven¬ 
tion by basing it on the fact that the 
characteristics of the speaking voice 
are different from those of vocal and 
instrumental music. Except in very 
unusual cases there are few' definite 
pauses in the latter, while in the speak¬ 
ing voice there are numer¬ 
ous and quite definite pauses 
between syllables and words, 
and quite long pauses be¬ 
tween phrases and sentences. 
If the electric w'aves caused 
by speech are rectified, the 
current resulting is of a pul¬ 
sating nature, while in the 
case of music it is a direct 
current that varies little in 
amplitude. 

The receiving apparatus 
serves in various ways, A 
circuit arrangement may be 
fixed so that silence replaces 
the extended advertising 
{Conthiuet! on '<’44) 



(Ht 




Fig. 2. Automatic 
twitching arrangement 
from receiver to phon*^ 
graph when lengthy 
taikt begin. 



Fig. 1, above. 

Circuit diagram illustrating arrangement 
of a radio receiving set embodying a 
means of discriminating between music 
and blatant advertising. See text for 
complete explanation. 



Fig. 3. A method 
of censoring ad¬ 
vertising by auto¬ 
matically switch¬ 
ing on another 
program. 
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A BEGINNERS* "ALL-ELECTRIC" 



Fig. A. This set is simple In both appearance and construction. 


1 TUBE SET 

It has heretofore been considered impossible 
to construct a I tube receiver that would 
operate from A.C. power supply, unless 
complicated design was involved. The re¬ 
ceiver described was designed around a 
new tube that has just been released, the 
I2A7. It incorporates a power pentode 
and half-wave rectifier in one glass enve¬ 
lope. The receiver will operate on either 
A.C. or D.C., and its construction is so sim¬ 
ple that even the beginner should have no 
difficulty in building it. The reception that 
is possible with this set will more than gratify 
the constructor. 

F. R. HARRIS 


A really “1 tube** set, which would operate from 
the regular power lines—110 V., A.C. or D.C.—has 
long been the dream of experimenters but it has 
never, to date, been accomplished. There have, of 
course, been sets which were, technically, of the 1 tube va¬ 
riety, and which obtained their i)ower from copper-oxide rec¬ 
tifier stacks ("A 1 Tube, Portable, Universal-Current Set,** 
Ra 1 ) 1 o-Ck.\ft, January, 1933. pg. 400) and similar expedients 
but the complication and expense of these methods greatly 
overbalanced the advantages gained through the elimination 
of the separate rectifier tube. However there has just re¬ 
cently been introduced a new tube, known as the tyi)c 12A7, 
which combines a power output pentode and a half-wave rec¬ 
tifier in the same glass envelope and—behold— we have our 
1 tube electric set! The completed set is shown in Figs. A 
and 11. The schematic circuit is Fig. 1. 

The 12A7 Tube 


The tube is the heart of this circuit—without it. In fact, 
the circuit would be impossible. Its characteristics are given 



Fig. I 

Schematic wiring diagram of '‘all-electric,*' 1 tube let. 


elsewhere in this issue. The glass envelope, of the standard 
size known as ST12, is the same size and shape as that used 
for type 58 and 77 tubes and others; it contains a pentode 
section practically identical with the type 38 tube, and a 
half-wave rectifier element. Each has its own cathode and 
its own separate base pins. The base is of the small 7 pin 
type and the control-grid of the pentode is connected to the 
tube cap. Base connections for the tube are given in Fig. 1. 

This tube has been used commercially in a pocket sized 
set recently brought out by a large manufacturer and should 
be generally available for replacement purposes by this time. 

Construction 

As will be seen from the photograph, the set is laid out on 
an aluminum chassis identical to those described some time 
ago in this department. The complete layout for the two 
pieces i.v given in Figs, 2 and 3. If other than the specified 
parts are used the layout will, of course, have to be changed 
accordingly. 

Because aluminum is a metal many beginners are afraid 
to employ it in radio construction, being under the impres¬ 
sion that it must be difficult to work with. It is, of course, 
(Cofit 17}tied on page 759) 



Fig. B 

Layout and wiring—underiida of ohaitis. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 


•v 


FADA FLASH-O-GRAPH 

I N the past few months we have nad 
considerable trouble in Fada model 48 
sets with the flash-o-graph indicator 
tube. The tube would only light on very 
strong signals. We checked and re¬ 
checked the circuit and could find noth¬ 
ing wrong. 

Shunting the 1 nif. condenser from 
the one side of the flash-o-graph, as 
shown in Fig. 1, permitted the control 
to be turned to the end, and the flash-o- 
graph would then work on all signals, 
even the very weak ones, without inter¬ 
fering with the operation of the set. 

Hakoi.d S. Jonks 


KOLSTER MODELS 20. 23. 25 

O NE common trouble in the above 
model is circuit oscillation. 

These receivers have no adjustable 
neutralizing condensers and sometimes 
to do away with oscillation becomes 
quite a problem, especially after the 
set has been tampered with. 

Reversing the antenna coil will some¬ 
times affect a cure. Bending the corners 
of the small 75 mmf. condensers that 
shunt the grid suppressor sometimes is 
helpful. Another method is to increase 
the resistance value of the grid sup¬ 
pressors. 

But all of the above may tend to stop 
oscillation by reducing the sensitivity of 
the receiver itself. If you are sure the 
other methods are unsatisfactory, try 
adding a 50,000 ohm resistor, R, in Fig. 
2, in the control-grid circuit of the second 
R.F. tube, placing the resistor betv.eon 
control-grid suppressor and secondary, 
and chassis. 

This method will stop circuit oscilla¬ 
tion without reducing the sensitivity or 
affecting the R.F. tuning. 

Russeu. R. Britton 


A DAY'S WORK IN A SMALL TOWN 

A GRICAT deal has been written con- 
cerning the i)ossibilities in the 
medium-size town but to date I have 
read very little about the Service Man 
in towns having from 2,000 to 5.000 
population. It might be a good idea for 
me to relate how I figured this town 
before I set up a shop. 

The town has a population of 2.500 
but it has a drawing capacity of around 
10.000 and this is the most important 
item to consider. I divide the 10,000 by 
6 (which constitutes the average 
family) and then, as there is supposed 
to be a radio receiver for every other 


family, 1 divided the result by 2 which 
gives about 850 radio sets for the 10,000 
population. Figuring that service on 
the average radio instrument will 
amount to about $2.00 per year, we find 
that a year’s business should be about 
$1,750 or approximately $150 per month. 
I believe that we can concede the fact 
that this is a very conservative esti¬ 
mate; it has proven conservative in my 
case. 

To show what an average day’s work 
is for me I have picked out the follow¬ 
ing as the routine of an average day. 
Now for the first repair call. 


ATWATER KENT 37 

T he lady of the house said that the 
volume control did not control the 
volume and I found this to be the case: 
also that the speaker rattled and a few 
tubes were needed. I brought it to the 
shop and removed the volume control, 
and after tightening it up and putting 
on some Niijol I replaced it--but still 
no control of the volume. Upon testing 
the volume control resistor, R, in Fig. 
3A, I found that it did not have the 
correct resistance. Now I was in a hole 
(I never do carry an A.K. part for 
more reasons than one). I next discon¬ 
nected the wires from this volume con¬ 
trol and connected them to an external 
5,000 ohm potentiometer. Ah! it worked 
—speaker trouble gone, too. The next 
thing was to get the potentiometer to 
fit inside the volume control housing. I 
took a ^-in. drill and re-drilled the 
housing for the new' potentiometer. 
After sawing off the shaft to fit I put 
on a knob, returned the set to the lady 
and received $6.30. 

(Continurd on ihige 754) 


WHAT THIS DEPARTMENT 
IS FOR 

If is conducted especially for 
the professional Service Man. In 
if will be found the most unusual 
troubles encountered in radio 
service work, written in a prac¬ 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us have them. They will 
be paid for, upon publication, 
at regular space rates. 



Improving flash-o-graph operation. The 1. mf. 
condenser in shunt to the 35.000 ohm resistor 
solved a problem. 



stunt (the use of R), but an effective one in 
some sets. 



Fig. 3 

A day’s service work in a small town included the repair of an A.K. 37 volume control, as shown 
at A; a call in connection with the continuously full-volume operation of a Brunswick 17, B; 
and power pack trouble in a Majestic 210, C. 
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SHORT-CUTS 

IN RADIO 


The liorseslioe magnets of old cone 
speakers make admirable bases for 
chemical stands, etc. To drill the mag¬ 
net it will first be necessary to anneal it 
by heating red hot and cooling slowly. 


APPLY GLUE 
TO RADIO DRUM 
DIAL 


The drum dial taken from an old radio set makes an excellent sanding wheel or 
disc. Merely glue sandpaper of the desired grade along either the edge or flat side 
of the drum, and drive it with the “shop motor.** 


SANDPAPER 
STRIP 


USES FOR OLD 
RADIO PARTS 

For the suggestions contoined 
on this poge we ore indebcted to 
Mr. Joseph Lecb. 

Come on, Old Timers, let us 
have your "uses,” for publicotion 
of space rotes. 


HORSESHOE magnet 
TAKEN FROM 

magnetic cone 

SPEAKER 






Trickle chargers now belong chiefly in mnseiims. hut. if you still have one that 
the junk man refused to fake away, hold on to it. You may want to use the trans¬ 
former lor oi)erating toy tiains for the youngsters, miniature lights for a parly, 
or to replace a bell-ringing transformer gone haywire. 


binding posts 


Horn-type speaker units which are no longer being used for their originally- 
intended purpose will ftinction admirably as battery-less telephones. It is onlv 
necessary to connect fwo of the speakers in a simple series circuit. The “tele¬ 
phone** will work well over a distance of several hundred feet. 


To dress down a grind wheel whose 
edge has become grooved or uneven, 
string a dozen or (wo heavy “shake- 
proof** lock washers loosely on a nail, 
driven into a wood handle and then bent 
over. Used as shown, the job will be fin¬ 
ished in a few minutes. 


A.K 

tuning 

CONDENSER 

CASE 


TOGGLE 
SWITCH 
HIGH AND 
LOW 

ranges 


METER 


Laminations of old A.F. and power 
transformers usually have a punch-jiress 
burr that enables them to be used as 
excellent paint and wood scrapers. 


The bakelite tuning condenser case 
from one of (lie now veiieiable “open 
face ’ breadboard model \. K. sets will 
make a handy meter mounting. 


POWER transformer, 
lamination 




SHAKE PROOF 
LOCK 

washers 


GRIND wheel 


nail driven 

INTO handle 
and bent at 
right-angle 


wooden 

uAkrni ^ 
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EMERGENCY TUNGAR "A" 

Clarence A. Ruppel 

A N EMERGENCY “A** supply may be 
obtained for the battery set using a 
Tungar tube, which has burned out, by 
using the scheme shown in Fig. 1. A 
Ford unit is ideal as the spark coil. As 
you are using raw line voltage on one 
side of the battery, disconnect the bat¬ 
tery from the radio set. After starting 
the vibrator-type spark coil going, using 
the battery (or a suitable toy or good 
belhriiigiiig transformer) to excite the 
primary, the lamps in the bank will be¬ 
gin to flicker and create an arc; then, 
suddenly, the lamps will go bright, 
which indicates that you can now dis¬ 
connect the spark coil and regulate the 
charging rate (the number of lamps in 
the bank) to suit. (If an ammeter is 
connected into tlie circuit at X, be sure 
to short it when ‘‘striking*’—starting— 
the arc.) 

This little trick has saved me incon¬ 
venient trips to town, and enabled me 
to give service to the customer, in sev¬ 
eral emergencies; also, it has brought 
me many more new customers. 


EXTRUDED WASHERS 

Ernest du B. Lukis 

p ADTO set builders and experimenters 
^ often are handicapped by lack of ex¬ 
truded washers for mounting panel-con¬ 
trol units. Make them, then, as per 
Fig. 2. 

By saving bakelite tooth paste screw’ 
caps and others of various sizes one may 
accumulate quite an assortment of very 
servicable extruded washers simply by 
drilling through the top of the cap, and 
reaming out to size. 


SELECTING TELEVISION TUBES 

A. J. Peingold 

I N ANY television receiver the usual 
* method of changing from speaker to 
neon lamp is as shown at A in Fig. 3. 
How’ever, some television experimenters 
may desire to change quickly from neon 
lamp or speaker to crater lamp. 

This is easily accomplished by means 
of an old Philco "B” eliminator switch, 
connected as show’ll in Fig. 3B. 

This type switch has 8 contact points 
(1 on each side). On one side of the 
switch short each pair of terminals; this 
will result in 2 contact points on one 


hide of the switch and 4 on the other. 
The switch has now' become a D.P.D.T. 
snap switch. 

(The output coupling for the crater 
lamp employs the arrangement recom¬ 
mended by Mr. Clyde Fitch, in the May, 
1932, issue of Rahio-Ckaft.) 


METER NEEDLE REPAIR 

Bill Evans 

A t one time or other we are bound 
to damage a meter, what with all of 
our carefulness being cast aside to save 
time. High factory repair charges and 
inconveninece w’ill be overcome by using 
the simple remedy shown in Fig, 4, 
Although the needle may be over¬ 
lapped, as shown in the top portion of 
the view, it may be undesirable to 
shorten the needle to the extent which 
this system may require. 

The method of using a ’‘splint,** as 
shown in the lower detail, w’ill retain 
the original length of the needle but 
w’dl add extra weight, and on very sen¬ 
sitive meters this weight must be coun¬ 
ter-balanced. 

In doing this, mount the meter in an 
upright position, cut a piece of metal 
the same size as used in the splice, and 
wrap it around the counter-balance end 
of the shaft, sticking it in place with 
enamel. 


EMERGENCY VOLUME CONTROL 
REPAIR 

W. T. Clayton 

A LTHOCGH especially adaptable to 
the Radiola 48. the repair suggested 
in Fig. 5 may be applied to many other 
makes and models of radio sets having 
similar connections of the volume con¬ 
trol with the same resistance value for 
each section. 


MODERNIZING A PAM 16-A 
AMPLIFIER 

Ansel A. Seorles 

W E HAVE a type PAM 16-A audio 
amplifier w’hich employs a type 27 
lube as first A.F., two type 10 power am¬ 
plifiers connected in push-pull for the 
second A.F. stage, and a type 81 recti- 
lier; the complete circuit is shown in 
Fig. 6. During a burst of enthusiasm 
during the past winter, the 10‘s were 
{Coiitinurd on page 763) 




IP DESIRED TOP MAY 8E 
flat , SOME ARE 
SEmi-ROUnOEO. 

DRILL ThROLIDh TOP 
OFCAP AnO REAM TO 

SIZE 1^ necessary. 


File down to desired 
thickness op ro a little 
less than THtCKNESS 
OF mounting panel. 


Fio. 1, left 

An emergency “A” supply circuit. 


Fig. 2, above 

Make your own extruded washers. 


NOTICE: 

Mr. Experimenter—what is your 
idea of time- or money-soving ideas? 
Most radio men have a great num¬ 
ber of short-cuts that they employ in 
their daily work — short-cuts that 
speed up their work or save them 
considerable cosh. Sometimes the 
convenience these impromptu arti¬ 
fices afford is invaluable. 

RADIO-CRAFT will pay, upon pub¬ 
lication, space rotes for ingenious 
expedients in radio—and its allied 
fields. 

The items may include ideas in radio 
reception; photoelectricity; television; 
electronic music; radiodynamics; and 
public address. 



Fig. 3 

Selecting the television neon tube. 



J 


ADO WEIGHT HERE 
WHEN NECESSARY 




COAT, 
OVERLAP 
ANO STICK 
TOGETHER 


SHIM. BRASS 
OR COPPER, 
coated with ' 
enamel 


Fig. 4 

Repairing that broken meter needle. 



Fig. 5 

For a temporary repair, rewire as shown above. 
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11 TUBE SUPER 

BROADCAST RECEIVER 

A modern superheterodyne broadcast re¬ 
ceiver, that incorporates such features as 
noise suppression stage, push-pull ampli¬ 
cation, hi-mu tubes, etc. 





<'nur(rsy (‘onipntiy 


T MIS UECKIVKU embodies all of 
the laiest principles <)f modern 
broadcast engineering, such as auto- 
niatic volume control, in!(*r-carrier 
noise sui)pression, a phase reverser sys¬ 
tem (to obtain push-pull A.F. with re¬ 
sistance coupling), and incorporates lat¬ 
est tubes recently announced. Its char¬ 
acteristics are far superior to those 
found in factory-built sets selling at sev¬ 
eral times its cost. The greatest care 
has been used in selecting parts of the 
highest possible quality and its careful 
construction will reward the builder 
with the highest sensitivity and selec¬ 
tivity and best fidelity that is at present 
))ussiblo to obtain at any reasonable cost. 

Its constriction has been simplified to 
the greatest degree possible, very com¬ 
plete instructions and blue-prints are ob- 
{Vontiniicfl on paf/r 7t>5) 



A 3 TUBE A.C.- D.C. ALL-WAVE 

PORTABLE HERMAN COSMAN* 

You can take this portable with you on your vacation and 
receive all short-wave bands in addition to broadcasting. 
It will work on any I 10 volt power supply. 



T he need for a portable receiver is 
generally felt by those who leave 
for parts unknown for their vaca¬ 
tion, The unc(‘rtainty that exists 
in regards to the type of power siipi>Iy 
that will he available when the vaca¬ 
tioner reaches his destination, is pos- 


(‘lih f KfiiriiioiT, Try-Mt. Ua'lio Corp. 


sihiy the motivating force for not includ¬ 
ing a radio set along with the rest of 
his paraphernalia. Of course, a battery- 
operated portable receiver (’ould be used, 
hut as a rule this tyiie of receiver, with 
a few exceptions, is exceedingly heavy 
ard cumbersome due to the additional 
weight and space that is causc-d by the 
use of “A” and “H” batteries. Then 





Fig. 1 

The schematic wiring dia- 
aram of the “All-Wave 
Portable.' Plug-in type 
coils are employed for se¬ 
lecting various wave bands. 


Fig. A 

A leatherette case “houses*’ the set. 

again, the continual expense of replac¬ 
ing batteri(‘s is a factor that few over¬ 
look. Only in cases of rural districts or 
farmhouses where no power supply is 
available (or where :12 V, gas-driven 
generator sets are employed) is consid¬ 
eration over given to the battery type of 
receiver. 

In designing this set, consideration 
vas given to that large number of short¬ 
wave enthusiasts, aiul so the circuit 
adopted has flexible features to permit 
the use of plug-in coils so that reception 
fiom r>50 to 15 meters may be obtained. 
A Hartley type of oscillating receiving 
circuit is employed, thus permitting the 
attainment of regeneration over the en¬ 
tire wavelength range of the receiver. 
The sensitivity of the receiver is also 
increased considerably on broadcast, be¬ 
cause of this feature, since in tuning 
it*r a station the circuit can be brought 
into a state of oscillation and the sta- 
iContinued on page 743) 
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THE "UNI-SHIELDED" 

SHORT-WAVE THREE 

This receiver was designed to bring in those "hard to get" 
foreign short-wave stations. It employs only three tubes, 
is operated from batteries, and will receive a great many 
stations with loudspeaker volume. 



W HILK the “Uni-Shiehled Short-Wave Three” has 
been designed especially for the short-svave novice, 
it is really capable of satisfying the most dis¬ 
criminating short-wave fan. Its outstanding fea* 
tures are high R.F. sensitivity, simplified circuit and me- 
chaiiicai design, smooth regeneration control, ease of tuning, 
use of iow-current drain 2 volt lubes, specially designed 
short-wave coils, antenna tuning control, all-pentode opera¬ 
tion, unusually thorough bypassing, newly developed self- 
shielded chassis design of high efficiency, and, last but not 
least loNV cost. These and other features will be explained in 
detail in the latter part of this article. 

The circuit consists of a stage of R.P.. using a type 34 
pentode VI, a regenerative detector using a 32 screen-grid 
V2. and a single A.F. stage using a 33 pentode power output 
tu})e V3. Since these three tubes are all 2-volt filament 
types, the *‘A’' supply of this receiver may be two ordinary 
bell-ringing type 1% volt dry cells, an air cell “A” battery, 
or one cell of a 6 volt storage battery, or any standard storage 
{Continued on puf/e 7561 


Courtesy, Wholu&ilc Kadi'* l -i. 
Below: Schematic wiring diagram of receiver. 



A SHORT-WAVE BOOSTER 

This short-wave pre-selector and booster is self-contained 
and self-powered. It incorporates two stages of tuned 
radio frequency amplification, for operation in conjunc¬ 
tion with any short- or all-wave receiver. It is cleverly 
constructed, employing completely shielded coils that slide, 
like drawers, into a compartment in the set. 



Courtesy, Postal Radio Co. 





T his unit was designed to increase 
the sensitivity and selectivity of 
short-wave receivers that were de¬ 
ficient in these qualities. It em¬ 
ploys two stages of high gain R.F. ampli¬ 
fication. with type 78 tubes having a mu 
of approximately 1.500. A 25Z5 rectifier 


furnishes all the necessary “B” voltage, 
and the high capacity filter electrolytic 
condensers are used to insure hum-free 
reception. This booster unit will 
operate from 110 V.. either A.C. or 

n.c. 

i Continue d on pot/e 758) 


Frg. A. left 

This unit will increase 
the signal strength of 
short-wave receivers. 


Fig. 1. right 
Schematic wiring diagram 
of Booster, 
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RADIO-CRAFT’S 
INFORMATION BUREAU 


"A 'PERFECTED' 2 TUBE ALU 
WAVE SET" 

<201) Mr, Trank (i. Kohl, Ciooinnati, 
Ohio. 

<0.» .'2;; of iln* .Martli, T.KM, 

IlAino-Tij.xKr, tluTo Is a <lia;L!raiii of a phort- 
xvavo si'i 11 sin;: llio 2 V, lypu Oh tuiM‘s. 

Von ;rivr a list of parts hut iU* not refer 
to tin* rai»aritlcs of tin* lix(‘il rumU*ns<‘rs or 
ilu* resistors (lesiirnated on the <1ia;rrain as 
Tl. t'2. Kl, etr. How ean yon tell whieh Is 
wllieh ? 

Iholio e<litors (tflen take too miieh for 
planted; tln*y know all parts Imt the aniateiir 
iloes not, Tve wired man.v a radhi set and 
Mnnetinu's Iiiul to ruf<*r to servi<e manuals. 

In the old days most eirenits were marked 
nt- follows: 

(H—.0002ri fi.\ed eoinleiiser 
('2 .ho eondens<>r 
U1—.*"»0,(»00 ohm pident ioineter 
und so on until all the jiarts were named. It 
eonfnses the builder when the pans used are 
mentioned in the readin;: matter, 

I know the symbols desi;:iiatin;: the eoin- 
pf'io-nis employed in radio. Would yoii ph-ase 
supply im‘ with a list t»f parts as marked In 
the dia;:iamV Id like to make this sliort- 
aiid aII-wave set, 

<,v.i Helow we ale Silpplyiti;: a list of the 
[larts for the set that you are iiiterest>sl in 
huildin;:. If yini will refer to the s<‘hematic 
eirenit in the .Marrh, IlKM. I{.\ino-<‘it.\FT. pa;:e 
r>22. ymi will timl the part blent ideation let¬ 
ters that eorrespoml to those in the list. 

List of Parts 

Cme llammarlund variable eondenser, 140 

iiuiif.. Cl : 

<>iie A.T. transformer, o to 1 ratio, T; 
i me tmiin;: dial; 

idle 4‘entralah potentioniehr, r»o,<H)(i ohms, 

»2 ; 

tun* 4 wire battery cable; 



One rheostat. 10 to 2.0 ohms. Ill ; 

Three Na-.\bl TX type wafor soi-kets; 

M'wo type 2.0 tubes, VI and \2; 

(me Ai'n»vox bypass r<nnb*n.'‘er. .2romf. 200 

v.. Co: 

(die twin phone tip jack, for plioiu's : 

(die I laiiiTiiaidiind trimmer eondenser. loo 
inmf.. C2 : 

One Lyiu h resistor, nie;:s., Ko : 

Two inohU>d mien eon<lens«'rs, Ihh minf.. C.*; 
and (*4 : 

One Harrison metal patiei 7'- x 7 ins. hi^di : 
< dn» Harrison metal Mibpanel, 7 Vs x x -*i! 

ins. deep; 

'I'wo knobs; 

Tour phi;:-in rolls. M and h2 : 

Miscellaneous hardware, wire, etc. 


CONDENSER "MIKE" HEAD 
AMPLIFIER 

(202 1 .Mr, Fred < 'osmaiin, Lakelaiul, I'la. 

tCh • I have just aeniiired |■|•om a mail 
order Innise a eoudmser iiiien»|>hone which 
I pnrehas<-il to re[ii:ie<‘ the earhon mjk<‘ I have 
b*en iisiii:: with my poitable T..\. system, 
'The unaliiy of the carbim mike is not vei'.v 
;:ood. and lately it has l»eeii ;:etfin;: worse. 

However, when I eoiim'et the eondenser 
iiijcropliniie in place of the carh<»n unit, I 
cannot pick up any sound, or if sounds are 
picked lip, they are si» weak that they appear 
as whispers from the speaker. 

Is the iiilcrophoiie defective in* is It incor¬ 
rectly usi*<l? (’an a eoiuUmser ini<‘ropIume be 
eonm*et<*d in phice of a carbon unit without 
any other changes? 

(A.) The troiibb' in your I’.A. system with 
tile condenser mike is in the way with whii'h 
you are using the latter. In tin* drst place, 
while the frctiucncy respinise of the con<b>iiser 
rnike is far superior to tliat of well d<'sigiie<l 
carbon niieropliont^s. the condenser type of 
mike gives very much less output than the 



Fig, Q.262. left 

The circuit of a typical “head amplifier.” 
Fig. Q,263, above 

Another auto radio noise suppression scheme. 



Fig. Q.264 

The circuit of the National FB-7 short-wave receiver for bandspreading and continuous band work. 


SPECIAL NOTICE 

Those questions which arc found to 
represent the greatest general interest will 
be fnibli^hed here, to the u.xtfiit that 
s|>ace pc-rmits. (At least 5 wwkA must 
elapse bet ween llic receipt of a «iueslioii 
and the appearance of its answer here.) 
Mark such inquiries, “For Publication.” 

Replies, magazines, etc., cannot be sent 
C.O.D. IIa«k issues of KA l)l(>.( HAFT 
prior to December, 1P32, are available at 
a Or per copy; except the following is¬ 
sues; 7/’29. 2, 3, 4, C, 0 and 11/‘SO: 
a. 8 and «J/‘31 ; and 10/’32, which are 
out of print. Succeeding issues arc still 
available at the n*gular price of 2i>c per 
copy. 

liKjiuries to ho answered by mail MUST 
be aecnmpaiiicd by 25c (stamps) for each 
Separate question; ariswei*s are subject to 
suhsctpii-nt publication if considered 4 >f 
exceptional interest. 

We cannot furnish Individual design 
considerations, 

Kiiniish sufficient information (in rrfer- 
eiice lo iiiagu/iiie articles, be sure to men¬ 
tion isMie, page, title, author and figure 
numbers), and draw a careful diagram 
(f*n separate paper) when needed to ex¬ 
plain your meaning; use only one side of 
the paper. List each question. He SLKt: 
to sign your name A.VI) address. 

Knclose only a STAMPKl) and self-ad- 
dressed eiiveloiie for names and ad«lressi s 
vt manufacturers: or, in coiiiiectii.ii with 
correvpoiohuice concerniug corrections to 
arlicli-s, this iiifoi-ination is gratis. 


earlion type, and for this reason the c<m* 
th’iiser t.vpc <‘annot he eonn<‘cie<l directly to n 
T.\. aniplitier whieli has heeii used with a 
earhou unit. 

The <-ondcnser mike is a high ini|KMlance 
unit, and even If the output was sufficient, 
it could uoL ho eoTine<'te<l to the terminals 
piovidisl for the earhon mike whieh is a very 
low iiniicdanee unit (about 40 to lt>P ohms). 

... mike is hotter sulti‘<l to con- 

met iou directly to the grid circuit of a 
va Ilium fuhe, witiuiiit a step-down trans¬ 
former, However, in order to obtain satis- 
fji<-t(»ry service from a condenser mike, it 
must be “<-harge<l*' witli a high potenthil and 
Is iu»ruially <onneeted to an aniplitier in flic 
inannor shown iu Tig. (^2(12. Here, the coii- 
dtmser mike is connected across the iso V. 
“D" supply in series with the two resistors, 
and is eouph^d through a eondensi-r to isolate 
the high voltage from the grid of the ampli¬ 
fier tube. 

The ejrcuit In Tig. Q.2(»2 Is a typical “heinl 
atnplitier” used with a <*oiidenser type mike. 
It is common piactice to include a small 
amplllier right in the <ase with the coinlciiser 
mike, to make up the ildicit in oiitimt, atul 
also heeaiLsc it is iiieonveiiicnt to use a high 
ini|>edancr unit at n distance fioni the ampli¬ 
fier. <liic to loss in high fieqmuicies ami the 
difficulty in keeping the two eonm'ctiug wires 
sufficiently far apart. 

'riio head amplilier ean he coupled through 
a ste]i-down transformer !(► a tratismissiiai 
lino of 2no or .ouu ohms and another trans¬ 
former used at the T..\. auiplilim- direct, to 
mat eh this inipedanee to the input of tl»e 
r..V. amplifier. 

If yon intcml to use your condenser nuke 
witli your [lortahle system, it will he 

neiossary for you to make or purchase an 
amplilier of the type shown in Fig. Q.2d2. 
'I’he filament ami plate supply for the head 
amplifier <-aii he clumged to suit your indi¬ 
vidual reqiiireiiuuits, as you do not state what 
Source of supply y<ui are using. The values 
of coupling resistors. eomleiis«u's. etc., will re¬ 
main the same. The transformer niarketl T1 
Bhould have a primary to mateh the [date iin- 
pedanee of the 20 typo lulic and have ci sec¬ 
ondary of about 200 ohms. .\ similar trans¬ 
former with a primary of 200 ohms and a 
Be<ondary to mnteli the grid circuit of the 
first tube in your I*.A. amplifier shoulil be 
iristalleil In plav'e of the prc.sent mieropbono 
transformer. 

(Continu€4f on patfc 752) 
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READERS' DEPARTMENT 


A department in which the reader may exchange thoughts and ideas with other readers. 


DOES RADIO SET 
AFFECT WATER? 


Editor, Rai)io-Ci;aI'T: 

I am sending you a clip¬ 
ping which appeared in the 
Birmingham Post, February 
17, 1934. This might be news 
to readers of Radio-Craft. 

Sklma, Feb. 27—The mys¬ 
tery of Selma's bad-tasting 
drinking water was solved 
today, and radio drew the blame. 

A state engineer was sent here to ascertain why residents 
complained of varying flavors, all bad. of their drinking 
water. The enginc%r sampled the water at the water works, 
where he found nothing wrong. 

He then made a tour of the residential sections, testing 
water from hydrants. There were many variations, and he 
was stumped until he observed a wire leading from a water- 
pipe to a radio. It was a ground wire and it scdved the mys- 
tf-ry. Electrical current, the engineer explained, definitely 
alters the taste of water, it does not affect purity, however. 
The city council issued orders that no more radios be 
grounded to water pipes. 

R. W. Tinks, 
Fort Po/y/ic. Ala, 


Service Men who are readers of RADIO-CRAFT will 
be Interested to learn that commencing with this 
issue, a series of articles pertaining to the mer¬ 
chandising and "mechanics" of their profession will 
be covered. These subjects, which are of vital im¬ 
portance to the Service Man, will include; Is Radio 
a Mechanics' Job?—Should Radio Sets Be Serviced 
in the Home?—Efforts to Build Business—Servicing 
in Small Towns, and many others. 


Ecvi€u\ is very interesting 
and educational to myself as 
well as to my friends. The 
**R.M. in R.” has given me 
some knowledge—the knowl¬ 
edge which is impossible to 
obtain elsewhere. I like it 
very much, please print more 
of it. 

Georoe Apana. Jr., 

P. 0. Box 3345. 

Honolulu, T. H, 


Thanks for the bouquet, George. We are anxious to hear 
from any of our readers about the articles that we publish. 
And we do not mean that all should be compliments, either. 
If you have any criticism (of the constructive variety) let 
us hear from you. That's the only way we have of knowing 
what type of material our readers are interested in. 


This letter brings to light a condition that has been known 
to radio and electrical engineers for some time. The point 
is tliat it is probably not the high-frequency currents which 
cause the trouble. Many electrically operated receivers have 
buffer condensers connected across the primary of the power 
transformer, to reduce the noise picked up in the set through 
the power lines. Two condensers are usually connected in 
series across the transformer winding, with the center tap 
grounded. If (he power plug is inserted in the socket in 
one way, one of the buffer condensers discharges on every 
half cycle to ground, so that an appreciable current flows 
from the A.C. line to ground. 

This current is sufficient 
in certain cases to cause 
electrolysis of the water 
(that is a breaking down of 
the water into oxygen and 
hydrogen) which changes its 
taste. Also, with certain 
types of piping, the metal is 
attacked slightly, which fur¬ 
ther aids the tainting of the 
water. 

Thus it is- not the radio 
uavrs which cause the 
trouble, as suggested by the 
newspaper clipping. 


A BOOST FOR RADIO 
MONTH IN REVIEW 

Editor, Radio-Craft: 

Your new section that is 
appearing in Radio-Craft, 
called the Radio Month in 



A service shop designed by a Canadian Service Man. 


INTERFERENCE CLUBS. AHOYI 

Editor, Radio-Craft: 

I wish you would please send me all data in regards tc 
the workings of an interference club as 1 have several people 
interested in organizing such a club in the city of Dunsmuir, 
as the man-raado interference this winter has been so bad 
that radio reception was impossible. 

I wish to get in tf)uch with some clubs as to their work 
and how they may force people to stop noise, as about all 
we have now is plenty of noise and an ordinance. 

C. li. SiirMAKtu. 

Box 44, 

—— - Dunsmuir. Calif. 

Unfortunately we do not have the names of any such clubs 
at hand, Mr. Shumaker. A number were started a few years 
ago, but they have faded out and at present we do not know 
of any in active operation. 

^ ou ask what can be done to force people to stop making 

interference in receivers. 
There are only two ways of 
practical importance, that 
we know of. 

The first is the use of city 
ordinances, prijperly en¬ 
forced, to make it compul¬ 
sory for people to shield in¬ 
terfering devices, and place 
correctly designed filters in 
the power lines. In this 
case, the enforcement of a 
city ordinance is difficult, un¬ 
less tliere is some body of 
radio listeners who are pre¬ 
pared to carry a few test 
cases to the courts, if neces¬ 
sary, to iini)ress citizens 
with the fact that they must 
obey the law. 

The other possibility is 
more remote. If electrical 
apparatus causes interfer¬ 
ence with regular radio com- 
{Continued on page 760) 
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Radio Service Data Sheet 


ZENITH CHALLENGER MODEL 740 lO TUBE BATTERY-OPERATED SUPERHETERODYNE 

(Sensitive and selective. Incorporates A.V.C.; tone control; only 18 ma. no-signal “B * drain; an 8 '2 ‘n. permanent-magnet type dynamic repro¬ 
ducer; 3 stages of A.F. amplification, including semi-class B output; console cabinet; 9 ‘‘standard*’ tubes and a ballast resistor tube.) 



This 10 tiiho hat!ory-o|M*rjitocl 8ii|»orhot»‘- 
nulytie iiu‘or[n>ralos A.Va’., tone etintvol. 
f*«»iiii-<Inss r. i>ush-(Mish output, aiu! a Oioih* 
soroiMl-detootor : the console eahiiiot. Illus¬ 
trated, houses an In. pcriuiiiiem-nui;:iiet 
type dynanile reprotlui-er. Tube VIO Is a 
type lU-AIl ballast resistor. The is a 

2 or V, source; the “H”. l.T". V.; and 
“L”*. a tapped V. battery. 

Tube socket analysis ft;:ures follow : short 
the antenna to ;:rouncl. and resid voltages 
to the ‘*A —** filament terminal. 


Tube 

Plate 

C.-D. 

S,-( J. 

idate 

Typp' 

\-plt- 

\ ppU- 

VppIIs 

.Ma. 

VI 

1 :'..T 


i;*» 

-X* 

V2 

i;:.-; 

l.-'pt 

1 l.i 

2.0 

v:; 

1 

4..-pt 

bu 

::.d 

V4 





vri 

!ii| 

!»♦ 


.-lo 

VO 

i:;u 



:;.4 

V7 

i:;.T 

Id.:* 


2,."* 

V8 

1 

10..-1 


2.5 

VO 

t>b 

2 t<p4tt 




(’ompnted : 

: < tti 

varies 

with fre- 

quell p'y 

setiiiig ; 

(*l vp>luine e 

oiitroi at 


niininuiin ; > as read at batteiy. 

In the diamiim, those eirenit elements 
whieli are shown dotted do imt exist as dis- 
titnl units but occur as a result of the 
nintnal position of other cirruit Ldcinents or 
their parts. 

(’outrol-y:rid bias for VI. the type :\A K.F, 
ainplilier, is ubtaim'd by a tap between K1 
and 1:2 in the high resistance potontio- 
iiieler, Ull, Ul, and K4. 

Seim rate oseillator Vh is tuned by a 
shaped-[d:ite vurlabli' condenser, 'fliis de¬ 
sign elimiiiJiti's the need for a padding eon- 
deiiser—and therefore its oecasionai adjust¬ 
ment. 

The diode second-detector develops across 
U4 an .V.V.O. pfptential which is applied, 
through lilter resistors l{2 and III. to the 
grid-ret urn circuits of VI, V2 and V:}. In¬ 
creasing signal sirt'ngth iiu-reascs the con¬ 
trol-grid voltage applied to these tubes ; 
this nMluces the ampUlication and results 


ill pru«-tically uniform pjutput as set Ipy th‘“ 
manual volume coutnd, Kd, 

liioperaiion of tin* reieivPT may be dm' 
to oiu' of several reasppiis. c*he<'k fppr bai- 
tp'rics iucp)rreetly connected; battery volt¬ 
ages Im'Ippw par; lU-fceiive tiibp's: a iiiIm' in 
tin* wrong sppckei ; a conir*pd-grip| cap un* 
cpiuiip'cled ; or. a tube shield shi>rting to 
the cap of a o-l. Also cliei-k up the speaker 
plug: oflf-on swit< h ; aiiu'iina and gippiind 
leapls. for revi'i sed cpuiiieetions; slip>rted 
variable condenser plates; and. opcu-circuit 
in transformers. 

I.ow vpplume may be duo to weak bat¬ 
teries. poppr tubes, poor antenna system, pjr 
iiiis-aiignment of the tuning and I.F. Cpui- 
deusers. t*heck the ri'producer and chassis 
for opens, shorts an*! grounds. 

Circuit oscillation may be ilue to tubes 
having incorrect characteristics. A goopl 
grouiul contieciioii is essential. I’irtiily seat 
the tube shields, (’heck liypass condensers 
for o[>i'ii-eiicuit : and tho tuning comiensi'is 
fppr chassis ep>7itaet. Unit U.l-’.O. must npu 
short to the chassis. 

Distorted recp'ptlon can usually be traeepi 
to defective tubes. However, cheek ha! 
tp'Fles fpJF voltage ; the reprinlucer for mal¬ 
adjustment ; the .A.l*. transformers. Tilth' 
“ileapl-eetiter** (as necessitated by the A.V.V. 
action i. 

Two factors directly affecting the “I**‘ 
battery consumption, whose normal no-sig- 
nal dVaIn is is ma., are; (1) Signal 
strength. Weak station signals cause hut 
little A.V.r, action, with restiUing high 
plate current drain by VI. V’2 and V3 ; and 
(21 .V.r, volume. Increasing the .A.K. vol¬ 
ume Increases the “IV* drain of V" and VS. 
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Jfere's the Quick and SosfYfag of Building 
TESrEwiniEMT’TESrBBIKHES’ExKfUMEHTALLAfms 



_Li>i Frice $0.50 

... .LM IVice 

,50 

-List Price 

,50 

.... Li>t Price 

,50 

... .List Price 

.50 




Tlifs new syftlem «UrtR with the New Na-Ald Laboratory 
S«Kk 4 ‘f. Nevv K,.\I A. standard nnmlierinfr martted at all 
Miiitai-t iprtiiinalk. lTa<v ronlact vrhieh stands u]i tiiuh-r 
all klnd;i of u&« atkd abll^e. New (-(in \ in lent tilieil uni¬ 
versal ti^nnlnals haic solder tah< and 
wide iHittdiii kniiiled nuts for oa'lly bli.d- 
inx any wire ('oiinectiuiis. All nuts ha\e 
jaik-lohs for rcMcIvIng the Aldeii Kxiiand- 
Inff rre>>nre Plugx for l■(lllvel)i(»ltly 
c-luitging (-oniiection:}. IMiiKS may be Used 
41(11 uilh l«r«e lla^ell iiilie In mk ket 
]I.4ndy for laboratory work, exiierlmental 
bri'ad-lioard sel*uiis. ete. No holes to 
liore or special tooh ri'tiulml. All holes drilled with hand 
drill, iiicliidini' fho-e for teritii'nal connections thru chassia. 

484 I hole I.all. Socket. 

485—hole Lah. Socket. 

48C -i! iioie I.ah. .s.icket. 

487—7 Ig. hole Lah. Socket... 

487A—T hole Lih. Socket... 

Here are the Interchangeable Test Points 
Used In the Molded Handles. I'.se the 
Side-Pressure Plug Point with grentcftt 
|io>>lt)|e ((invenicnce In niakitiR so(-k('t 
(onneelions. ete. 

Hardened Needle Point for {derclng In¬ 
sulated \\ire.-«. ('(Milacting oxidized tcwin- 
inals. etc. Handy hex. grl|i and 8-32 
shank. Sliver tdated for iierfect eontaet. 

No. N Point.List Price lOc eaeh 

Needle Push*Point lor >afe testing, t'oit- 
tnds only when handle Is pushed. Pro¬ 
tects sensitive meters. lias hex. grl|i 
and 8-32 "hank. Silver plated for lowe.st 
((liltact resistanee. 

No. P Point.List Price 15e eaeh 

Phone Tip Point for any lip jack. Has 
conical Ndnt for cas.v use. Has hex. head 
ami 8-32 threaded shank to tit all Molded 
Handles. PolUhed iih-kle plated tlnlsli. 

No. T Point.List Price 5e each 

Expanding Side*Pressure Point for Na.Md .lacks, Lah. 
Sin kef tcritiinnis. Muall -aM'kiU holes ami any hole. 

Ver>- handy for |Kiiid*to-point testing, etc. Silver plated 
for t'erfcct i(irita(*t. 

No. S Point.List priec lOc eaeh 

Ooubie-Cireuit Point for use with Na-.\ld Series .Tack, 
liandy for making current tests with hulnt-to-point ana* 
l.>zer-:. TeNis IhiiIi current and voltage from 'aiiie jack. 
Fine for modernizing old analyzers and tnuklng compact 
testers. Silver contacts. 

No. D Point.List Price 20e each 

—^ MOLDED HANDLES 

.Any handle heTow takes any of above 
5 inlet changeable ladiits. Wire fuddv^rs 
Hi or himL on reiiiovahle eyelet in molded 
HI handle. Points screw up again^^t eyelet 
HI insuilng Arm contact. 

HI Two piece .Molded Test Prod Handle. 

Hollow lop unscrews ami Indds Sparc 
W points. Wire lead out of way reduces 

V hand capaelty In Neon lamp and high 

fre(|Uency tests. .XLo Insures iimtei'ilim 
In high v(dtage testing. Wire may he 

hi ought through top if desired. Hcnmvlng 
handle pmvidcs siawt length test tirml for 
lestrlcled spaces. Hugged moldings with 
■ mk, high llnlsh give hs-iiurlln] ai>pearan('e of 

!| B highest (lualil.v. 8-32 thread takes any 

P ll I II c at Hive potPta. 

f H No. 110 —Two Piece Molded Test T»i(id 

HJ n Handle.List 40c each 

y ^ .Molded Test Panel Handle. Handy 

I I tor |•oint•t(l•|Hlll)t testing on paiieU. 

” * Wire liFougiil out through side ludc. 

Threaded top takes test prod handle and 
has K’' eon I act jacks for lapidng off cimiiu-cIIihh with 
pressure plug points. Uottoin takes any st.vic 8-32 point 
slhtvvn above. 

No. Ill—.Molded Test Panel Handle.LUt 20e each 

.Mtddcd Sitnili Sfia-c Handle. Fine for iH>iul_-lo-tioint 
testing and alt c-iMiipuct test e^iuliiinerit. Wire lead 
hrought ((Ut tlirough top. Hotiuni lake S-32 llireaded shank 
iHiliit' shown aiiove. 

No. 112 .Molded Small Space Handle.List lOc eaeh 

Molded Finger Hrip Ilandle. Wire hiought nut per¬ 
pendicular lo plug. For expi'rlniental aoeket connections. 
4 ci-ttcal panel ctinnertlons. etc. Ilccelves uny 8-32 iwlnl as 
descritied above. wlif(h binds against bare wire. 

No. 113—Molded Finger Grip Handle.List I5e each 

MOLDED JACKS 

_ _ .Attractive Hound Molded Head 

.lack for Na-.\ld Kxpamllng Pie%* 
Plug. Kc(pilrcs hilt *4" liolc 
lor (nnuntlng. Has self-centering 
irisidaled shank for u<e in metal as 
well 5 is regular panels from 1 32" 
U|i. Supplied with insubited 
wnslier, solder tali and hex. nut. 
aUo ten assorted printed ami hlaiik 
tall, tor blentifving jack. 

No, lOO-J—Prc'siirc I Mug .Molded 
.laik (Ittack) 

List 15c each complete 
Plug .Molded .Tack Tiled I 

TJsi 15c each complete 
.\rtr.iilivc Hound Molded Head TIi) .lack, llcutilies only 
' 4 " hole for mmiotirig in any panel. .Insulated rim 

(Oilers jack In all liariels up to U "■ Supplied with nut 
and iiisiilt.led washer, ali«o blank mat king talis for bienti* 
r.ving jack. 

No. lOl-J -Phone Tfb Muldcd .huk Tllliiikl 

Tdst I5e eaeh complete 
No. tOI-JR—IMidie Tip .Molded btek T Ited 1 

.. . . List—15c eaeh complete 

Attractive Kcund .Midded Head flrcuil Oiiciilng .Tack, 
lleipilrcs only V4" bole for mounting in any panel. 

Molded iiiHiilutioii cetitcr* jack In nicMl panels. Verv 
handy for tmint-to-polnt tester^ enahlliig Imlh lUtieiit and 
voltage tests to be nadc wiili oiilj- mic Jack In each 


K polr 

_• han 

fre(| 

^^■1 In 

hi (a 
D han< 

J test 


? 


No. lOO-J R—Pres'tin 


elreult. Takes Tjrpe P ix)Int for current and TN'pe S iwlnt 
for voltage tests. .Tack e Inn It normally eln>e4l. bin oi»ens 
when P iKiliit is inserted. Supplied (‘oinploie with blank 
rdeniiflcai lun tabs, insulat'd wa-.hcr. sobler tab and nut. 
No. 102-J Cin-iiit (>|i4*nlng .Afolded .Tack Tillai'kt 

List 35e eaeh complete 

No. 102-JR—(.*Ir(uit OiK-ning .Molded .Tack Tiled) 

List 35e each complete 
.Xtirartivc Rnuml Molded Head Hoiitde I'irciiit .lack. 

Ilc(|Ulres only hole lor iiioumIIuK lii aii.v panel. .Midded 
Insulation evnilers Jack in mcial p;in(>1s. t\es Na*.Xbl "IF’ 
point for conniH-iIng together two cimilt.s. Handy for 
speaker^. Miiall buiiiis. voltage .iiiipllcs. etc., wherever 
two cinuits are to lie (-onneeted. Siipplli'd (-onipletc with 
m piintcd and blank ideittllh ation tah^, iruiilated wa.dier. 
Mjlder tall aiii| nut. 

No. 103-J Potihle (Mlcult .Molded .Tack (lUaik) 

LLst 35c eaeh complete 

No. 103-JR—Double Circuit Molded Jack (Red) 

List 35c eaeh complete 

» A. T'oiinects together two Na-.Xld 

Prc->ure idiigs for extending Toads, 
«t('. .Xlidded insulation covers en* 
tire length of connector. 

No. 140—I Pressure Plug Thiu-Con- 

n4*ctor .List 15c each 

Connects tng(*lher two standard 

lihone-rips for extending leads, ete. 
Kntlrel.v insulated with molded 

Insulation. 

^ V No. 141 Phone Tip Thru-Connec- 

lor ..List 30c each 

Pressure plug, mult I pip eonnectur for coupling two. three 
or fuur pressure plug.s together Kntlrel.v In.sulaled. Handy 
foi (|iilck coiinectJoiis of exiicrimcutal atifiarafus. 

No. 142--Pressure Plug Multiple t'onnector.. Tdst .35e each 
Phone til) muillldp connector for eouiding two. three or 
four phone tipped Iciid.s together. All molded Insulation. 
r«cf)d for (|ub'k set-ui)S. 

No. 143—iMiune TIP .Xlultlple Cortnector... .List 45e eaeh 

W New Self .Mtntntlng Socket gives manu¬ 
factured prH-ision appearance to any set. 
This MH-ket scrinvs in place with a turn 
In a 1*1 /Hi" iMde. Thre.ids engage two 
projeetions in hole easily made with 
prick puneh. Kaay to asseiulile. No 
screws, nuts, rivets, springs, clamps or 
nthtr materlaT neccs>ar.v. Has long siirfaie imllis for 
low- losses and high Insulation. Neiv R..Xf.A. standard 
niimherlng sy.stem on all sockets almve ami helow Panel. 
Neat tllament prong liaator with c(»lor dot. Tulie nuiid)er 
ring (01 lop of socket. 

No. 404 4 hole Self Mount Socket.List lOc 

No. 405—hole Seif .Mount S(H'ket.List lOc 

No. 406--d hole Self Miiuut Socket.I.lst ]0e 

No. 407A—7 hole Self Mount Socket .LLst lOc 

.. . _ i T- . Here Is the soblerless 

f 1 *V connector terminalvvlileh 

fastens securely to the 
end of a wire by simpTy plnehlng It with a liair of Pliers. 
It lakes the Na-.XUI Kviiaiiding Pressure Plugs for making 
up handy experimental set-up leads of any length. 

No. 131-—.Solderless .lark Connector,.. .List Price 2 for 5e 
Tills is the solderless expanding pressure plug terminal 
which fastens to lead wires by simply idnching with 
iillerx. Allows louveulerit j4l^l|>cr^ lo he made up €|ulckly 
for all kinds of test and experimental work. 

No, 130—Soldeiless Plug ('onru'ctor List IVlee 2 for 5e 

4 Screw Clamp Terminal Connector. 

Slips onto Ablen I^ressure Plug 
terminal elianging to Solder tab 
connector. Ha% binding screw for 
occurely attaching to any flat term- 
hial so that itrcssure-plug termin¬ 
ated leads nm.v t)e conveniently at- 
IhcImmI without soldering. 

No. 170 Flat Tcnnlna! ronncclor 
List 15c eaeh 
Phone Tip Adapter. .Xdapier to 
ciiaugc Kx|iui)'loi) Prc'-»ure Plug 
, , , . temdnal to phone-tip tennlnal. 

•Tack end rc(Clves p^es^ure iiliig, oiher end forming 
phone-lit> terminal. 

Ho. 171 Pres.su re-Plug to Phone-TiP Adapter. List le e*. 

Spade Terminal Connector. Slllis onto -Alden Pressure 
I mg teriidiial (hHiigiiig to Miadc tenniiml. Fils 8-32 
screws and smaller sn that pressure plugs may be easily 
attached to himllng posts, etc. 

^* 1 ' Pi •*^l'a<le T(‘rmlnal Ctmnef tor.LUI I5e eaeh 

Jack-Top Binding Posl. Handy f<ir making uh test 
panels. XX be may he soldered to big or hmiml under head 
Knurled nut has wide bottom for ea.dly binding wire and 
s!'” 'i"*.**« ''*'**‘'* l*re<^iire Plug In jack-top 
No, 180—Jack-Top lUmllng Post.List 2 for 5e 

Insulated Tube Cap Leads. Neat molded 
Insulated cll|is for all tntie cap*. Has 
newly develotu'd contact clip grviitg per- 
coiKicetion wItiKKit '.tlckhig. Twelve- 
Inch lead Mipplied n nd.v cotniected. XXMre 
jf I M In-'.dated for pmte< rbrn against shock. 

''I* tecciving tiilie caps 

No 92-L—^For 866, 872, etc., Ig. tulji* cap.s... .List 35e 

DeLuxe Dial. Here Is the 
flncsi l(Hiki()g dial. Fiiu' foi' 
gener.il iKiirm-c work. Has 
*/4'' 'haft hole and avallal'b' 
in 3" or 4" diameter. 0-lTJci 
deg'ec'i graduatiiiDS. 

.I" Model -hovvn supplied 
ll with vernier plate for i»r4clHiiin 
re<s)iding to tbe hundiedths 
j of (uic per cent of a turn. 

I f Fine for capacity bridges. 

frciiucmy nietcr'i. etc 
No. 3034 3" dial H" shaft 

hole.Td't 50e 

No. 3044 4" dial " shaft 

hole. .List 50e 

No. 3054 r." dial with 
vernier tdate.List $|.00 





CANDELABRA 
SERIES 
AND 

STRAIGHT 
PLUGS 

Continuity Tester 
plugs In any nut¬ 
let .X.(^ or !).(!. 
Takes candebihra 
based .Neon or 
fllatnenr lamp for 
high or l4nv re- 
sUlariee series 
testing. Special 
protective re>lstor 

{ lemilts use of 
ow-prieed Neon 
lamps wilhout re¬ 
sistor as well as 
others with re¬ 
sistors. .X 18 o 
limits current so 
that either test 

lead may he safely touehed to ground, even 4-oiilluuousl)’. 
Shorts or leakages up to LOUO.liOO ohms lua.v be detected 
ultli the UM* of a .Neon lamp. Flue for c(miien.scrs. chokec. 
^e^isto^s. etc. Also, handy for occasional household and 
industrial tests on uitpIlHiices. cords, t'tc. 

Na-Ald No, 160—Candelabra Series Plug uMthoiit leads. 

List 35« each 

Na-Ald No. 161—XVith Na-Ald heLuxe Test Prods. 

List $1.50 each 

Na-Ald No, 162 consists of No. 161 complete with 
neon lamp tn Illustrated box with extra points, ete. 

List $2.00 oach 

Candelabra llase Plug takes candelabra 
based Neon or fliament lamps, xxith .Neon 
lamp tests p^grt^v uf outlet. .\Lo use¬ 
ful as a handy outlet Light, night lamp. 
Pilot light, location marker, current Indi¬ 
cator, decorative lamp. ete. 

Na*Ald No. 163 -Candelabra Itase Plug. 

List 25e oaeb 

Speaker-phones switching 

ADAPTER 

tor use with any pentode output tubo. 

I prill Its indeiiendent use of st>eaker or 
phones by flfiiiilng toggle switch, phones 
and adapter remaining ronrievted. No 
Wiring necessary. .No. 9r>5-l*.sc. For single 
5-prong pK.NTttDKS such 
as 6A4. 33, 47, 257, KK-5 
LA, l»-5 or PZ— 

List Price 2.50 
No. 955-PSW For push-pull 
5 Prong PK.VTOI)K.S such 
as above.. .List Price $3.00 
No. 966-PSC For single 6- 
prong FKXTODKS such as 
2A5, 18. 41, 42, 43, 48, 95, 
AK. Kit-2.» or P.\— 

List Price $2.50 
No. 966-PSW For push-pull 
6-prong FK.NTODKS surh 
as alH)ve—List I»rice $3.00 
Why he handicapped with an ancient analyzer when In 
two hours you can easily modernize with one of these kits 
and a pair of composite sockets! Directions and diagrams 
Included with all outfits. 





9740SA 975D5A 976DSA 977D5A 

907*WLCAP- -Small 7 prong Latch Lock Analyzer 
Plug, 8-wire ('able, IMog and Socket ai shown List 
above . $6.00 

974- DSA—Late!) 7 lo 1 prong .XdaPicr. 1.25 

975- OSA—Latch 7 to 5 prong Adapter. 1.25 

976- DS A Latch 7 to 6 prong .Xrapler. |.25 

977*OSA' -Latch 7 to 7 prong large AdaPlM*. 1.25 


FREE—Send for catalog and give the name and address of 
your dealer or jobber. You will be mailed without cost a 
sample laboratory socket and prossure clips if you mail 
your letter on or before June 15th. 

NA-ALD items are widely stocked—^try your regular 
supplier—if he hasn’t them and doesn't care to get genu¬ 
ine Na-Ald Products, order direct from us. 

Discount 35—40% if 0 .der totals $10.00 list Price. 


ALOEN PRODUCTS CO. 

Dept. R-6. 715 Center St. 
BROCKTON, MASS. 


dj 




ALDEN MANUFACTLJRR^G CO. 
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CLARION 5 TUBE MODEL 423; 6 TUBE 470, 471 and 472; AND 10 TUBE 480 


(Model 422 A.C.'D.C. superhet.—126 channels; buUHn antenna. Model 470 superhet.—^246 channels; builMn antenna; tone control; A.V.C. Model 
4g0—296 channels; neon tuning indicator & noise suppressor; A.V.C.; tone control; A.F. compensation; noise control; class B A.F. 


Socket analysis readings arc road with 
volume control full on; line voltages: 422, 
10 V.: 470, 100 V.; 480, 110 V. For 422 
clmssis. (*> uuder VI. refers to the detector 
section: (•♦) the oscillator. 


Clarion 423 (422 chassis) 


A :> 

tube 

•V.C.-D.C. superhet., 

with 

built- 

in auteuna. 





TuIm! 

Fil. 

IM. CM. 

Faih. 

S.-(i 

I'l. 

Typ.‘ 

V. 

V. V. 

V. 

V. 

, Mil. 

*vi 

48 

so 2.."> 

ir> 

o* ^ 

O.r, 

♦•VI 


77 0.2 



1.8 

Vj 

1 



7r> 


V2 


2S O.O 

12 

0.2 


V4 

24 

7S 0.:; 

i:: 

82 


V."> 

24 

00 

00 


.. 

The 

J 

. viiliagi’ m( 

V2 U 0 

: v:l, 

0.8V. 


Clarion 470, 471 and 472 

A C tube superhet. llns A.V.F., tone 
control, and seU’-nuitallied uuteuna. 


Tiil.<‘ 

Fil. 

IM. 

r.c. 

Filth. 

S.-H. 

ri. 

Type 

V. 

\ . 

V. 

V. 

V. 

Mil. 

VI 

2.1 

«>•* - 

0.4 

7 

80 

2.7 

V2 

2.1 

or» 

o.d 

0 


5 

V2 

2.1 

242 

0.2 

♦1 •> 

S.7 

0 


2.1 

1411 

4 

l.l 

O.I 

0.2 

vr> 

2.1 

22.7 

U..7 

240 


24 

vu 

4.7 

328 



•• 

24 



Clarion 480 



.V 10 

tube 

.'Juperh'O. 

Has A.v.r., 

time 

control. 

neon 

tniihn: 

whii 

iiitel-stal inn 

noise 

jiUppre.S'iioii, 

liiiise-l< 

‘V*d 

citiitrol, 

basi'-note 

Compensation, and push-pusli class 

i\ output. 

TuIk* 

Fil. 

IM. 

c.<;. 

Cath. 

s.-r; 

. IM. 

Typ.- 

V. 

V. 

V. 

V. 

V. 

Ma. 

VI 

1.0 

is<l 

0.2 

2 

72 

2i. 1 

V2 

1.0 

2:iO 

1.2 

•;..7 

100 

2.<*. 

V2 

1.0 

111.7 

0,1 

0 


7 .7 

V4 

1.0 

isil 

• 1.2 

o 

72 

2,..7 

v.n 

1.0 


• •.2. 

0 


0 

Vd 

1 0 

m;; 

•>.1 

42 


1.2 

V7 

2.t 

lOO 

2*..7 

10 

TOO 

ii;..7 

V8 

2.1 

2.70 

0 

ins 

2m70 

7 

VO 

2.1 

n.7o 

0 

108 

2.70 

7 

VIO 

3.5 

coo 




43 





740 
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AMPLIFIED CHIMES 

f'oil tiff n’d ft'tnn ffUfjc 719 ) 

pn"^siri;: :iik4«tlH-i hiiih*n. still anotlier i-cuii- 
biii:ili<iii <if nnt< ran bo nlttaiiHMl. I'.y snlj 
Slit tit an atiMiraie rlntU with swirrli mu- 
int-is tliai aic o|>(<rauMl rti'riy, lialf li«inri>. 
or lioiirly, these t-liiiiie «<anliiijaiiuiis may Im 
niaile lo ocrijr at nsncctive inicrvals to an- 
DOiincc tilin’ «lilTir<‘n es. 

‘I’he snlerioitl pltiiigei's arc pa tided with 
Ic-atlior so as? to avoid obtainiii;: sharp, lin;,'* 
in?:, iin tallit’ notes. 'I hr rliiiiu s are suspend* d 
by siriii'js or heavy cords from mippoirs above 
earii solenoid plnn;.:er opeiiinc, 'riiose snji- 
ports iiia.\ be plainly sc«‘n in Fi?r. U. 'Plic 
fieri I ion 1 foniie' i ions to and witiiin rids 
■•( Ofiiiol hox * wlii* h, int-ideiiiany, is (ijirr* 
alt’il by an A.C. sirp-dowii i niiisfoniici . 110 
to 1C V.. are sh4*wn in Kijr. 1. This in- 
• lijdi’s all in’*-rss;‘i> roiiinu'Tion> ro a tciininal 
sniji wliirli in turn is Conner led to a o pruii;: 
1 In;: lorrptiule for accoinmotlatiii}: ilie Uc’y- 
hoard lahlr pin::: and also, additional siiiirh- 
hilt ton cotitieei ions for either slnirle rhiinr 
utiK’s or *<nnhina I ions of times and noivs. tin 
Inner heiim Indiraicd by ihjit button to whicli 
.Vos. d and S wires roiiiiecr. It is also pos¬ 
sible to work out various other chime com- 
biiiatiinis whirli may be olnaiiird hy pressin;: 
a sinirle hut ion. It. is not, necessary lo Ur*‘i» 
a button dpjnrssed until tlie series of notes 
art* oliiaiiied, si tire a nlay which can be seni 
in l-'i::s. 1 and 1' operates in eon.iuiinion with 
tilt* commutator and automatically stait.s a ml 
slo|>s the motor. 

The exp*’rimentjii and lost chime ont.lit 
wliirli wo Iniilf is shown in I'i;:. A. A ‘iriarMl- 
fjitlier clock*' type raditi cahinet was rni* 
ployrtl for hoiusin;: all o1’ tlie nerossary me* 
rhanisnis. Onl> -I chimes wci'e used in this 
parriciilar model in cotineriion with a I inU' 
keyboanl, and it will t)c found that a Con- 
sitleiahle number Of melotlies ate possilile 
with this imniher of notes, llowovor. winre 
dcsireti. it i.s entirely pussihie to secure any 
nnmlicr of rhimes. so mar rbiboraio shift 
imisie ran bt* played. An tllnsf rat ion of ilio 
standard types Of chime assemblies which are 
now commercially available are shown in 
I'i?;. P. : a iTar view of the 4 note mecbauisin 
is Fij^. C. 


Amplifier Output 

Where Considerahlc volnme is ib’siird, thi 
sl/.e or power output of the atnplitler musr be 
«tf a hj;:b order. It is reioninirmhd that 
where a pow*>r ontpni in e.Mi-ss of L’.’i \V. is 
t*» he employ! d. tlie aniplilicr be built inio two 
separair niiiis; oin . tin- vidtatre amplifu’r 
whicii should be placed ns close to microphone 
and chime arransretnenr as is possible: second, 
the p«iwer aini>liner whi<h, for best resnlis 
aixl ma.Nimutn cthriency. must he placed as i 
I |i»>e ro the loudspeakers as possible, (I'or 
nili'S and tlirory roiirernina 1' A. iiisialhilioii 
I list a Hal ion ami Servir*’." by the author.) The j 
seipiema* and (’onuimrt imts lei- this set-up are 
showri in Fi;:s. 1 . I». F and F. i 

Ooiirri iiiii;: the luimbcr of Iwuiis that 
should ho used : this is diprndriii upon the | 
djsi rihiH ion of sound that is d«sired m wliirli 
may be mTCssary, Whore belfry insrallntions 
ar tor he inailr. I laiL'c trumpet horns will 
be found most practical. 


Conclusion 

Fsseinially. tin point to be empbasizeil is 
that’ till* use of rhimes can be etnphiyr<l eithrr 
for "dr<’SsiTi?r-np' a I'.A. installaiioti. or as 
an rllirient siilistitme foi' more expensive and 
I’labniare mnsiral iiist i nnients. In aildiiion 
to the suKiiestcd ajiplii at ions in ibis nitirlr. 
tliG installation en;:iiierr may, by his iri’^'cnn- 
ity. lind other uses, snrh as in homes (in | 
I onjniiction with the amlio amplitirr sortion 
of a radio set. if coiisUlnable volume is dr- 
si n-d) whme ih#» ampliliod rhiim*s may be 
actuated hy floor bells, electric clocks, servant 
rallin;: systems, etc. 

In very lar;re instnilations, whore The cbiiii j 
ri’qnircmeiUs arc non-sia mla rd and re<piirc 
more notes tiniii are shown in Fit'. 1'., speri- 
liratioiiK should first he submit ird to tlic 
inaiinfacturer. I'or other <Iaia, coiicerninu 
the amplifyiiijr O'liTipmcnt. th'» rea*li*r is re* 
ferreii to the hook. “P.A. Installation ami 
Service" which should help to cvercom-? pvttb- 
lems tliat are riiconniercd in this rcsp*‘cr. 






---\ 

PARDON ME, IS THIS THE BURNS AND 

ALLEN REHEARSAL? I WANT TO 

APOLOGIZE TO GRACIE FOR SAYING 

HER VOICE FADED. 


OH GEORGE, PM SO NER- 
VOUS. I MAY WILT—FADE. 

I MEAN—THE WAY THE 
MAN SAID. OOOH. 
LOOK . . . HERE HE IS NOW. 


4 NEXT REHEARSAL 


AT'REHEARSAl 




GBORGtB 


SOMEBODY TOLD 

YOU HE ADMIRED 

YOUR BRAINS, 

I SUPPOSE. 

- 


OH GEORGE — 
GEORGE. THE 
STRANGEST THING 
HAPPENED TO ME 
JUST NOW. 


tincl V 

f ,? ORACLE ^ 

'■J ^ 

l„,;nancNvUstcof\ 


g‘""'''' 


ijoyun 


idio 


e) 


n 


YOU WILTED? 


FOR ONCE. GRACIE. 
YOU'RE RIGHT. HE'S 
CRAZY TO SAY THAT 
YOUR VOICE FADES. 
I'LL BET IT'S HIS 
RADIO TUBES. 


NOW GRACIE. DON'T 
TELL ME HE THINKS 
YOU’RE A LITTLE 
VIOLET. YOU FADED, 
YOU MEAN. 


OF COURSE NOT. 
SILLY. HE SAID 
HE COULDN'T 
HEAR ME ON THE 

radio, because 

I WILTED SO. 


FADED-WILTED . . 
WILTED-FADEO . . 
WHAT'S THE DIF¬ 
FERENCE? I THINK 
THE MAN'S JUST 
CRAZY. ANYWAY. 







^unninqham 
Ra diotron 


rRADia 

TUBES 


IT WASN'T YOUR VOICE— 
IT WAS MY OLD TUBES. 

I JUST GOT A WHOLE 
NEW SET OF RCA 

MICRO-SENSITIVE 
RADIO TUBES. 
NOW I HEAR 
EVERYTHING. 


OOH, GOODY- 
NOW (T WON'T 
SOUND AS IF ( 
FI LT—WADE. 

I MEAN. 


MICRO-SENSITIVE RADIO TUBES GIVE 
YOU 5 IMPROVEMENTS 

1 Quicker Start *Z Quieter Operation 

il Uniform Volume 4 Uniform Performance 
£very Tube is Matched 


FOR BEHER RADIO TONE 
—NEW TUBES BY RCA 


N OW you can get more m// 
pleasure out of radio! These 
new Micro-Sen.sitive RCA Radio 
Tubes bring 5 great improvements 
to your set. Replace worn tubes 
with these amazing new ones— 
only tubes guaranteed by RCA 
Radiotron Co., Inc. Have your 
dealer test your 
tubes today. 
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AMAZING NEW 



ALL-WAVE 


B efore you huy any 
rdJlo, ivritp for big hew 
FRKK rata Log 

. . . prl‘tc I In l-^ir rnlnrs It 

baa helpeiJ ... ■»? 

fled ru>loinrr. -dU' fiuiii 1/3 
to ^3 iJi tlirir ri . liV 

buying illrori rmni the Midwest 
Labi trat Dries. Yip-i itHi lao 
Ti:ike ft tHisiti\e '•aWng of from 
30*™ to lib - Uy iiii\iiB a MiJ- 
weit iti-Tube Super iMd.use 
ALL-M'AVE radio at M'lisa. 
tiinjlh .iirc< t frt 

lN>ratory prires. They brinii in 
liniaiid ts frii'i -tatiohj louiK) 
miies and more awa> . , and gtte rom- 
pleii uiiii iL'tiKlIi (Oierage of b to i^.nOO 
I -ter' It; lirgu€>(les (■■ I ".-I KCtj 
ilie'e bigger. I>ftler. more (towerfuK 
lii'irer l■ll■‘•■i, sa|-'i -hii U'rti^c Tadlos 
Iia\e I-'I\ h; lii .fi||it A»\e liinds- I lira- 
short. sh i-t. Infill i.ii. ttrumba't and 
long . , ■ putting the whole world ot 
radio at voitr titigi r tips Nirw lister. 

Ill iiu dll I . prograiiiH . , , raiiadlan, police, ama* 
teur, ruiutiierclai, air{ilane» and ship broadcasts. 

Tr\ tl i .MIdweM radio for 3fl dai ^ itefore Wu decide. 
\'eM fMiir-ndor ralalog pictures a complete lino of 
beHtitirtil. artistic run sole.- ar I iIih-.I Sic for >our- 
self lire Id new lO.'lt features tliai liiruie aniazitig per- 
foiniance. Tlie'«e feature, Inrluilc .>uloit)Htie S< Iv-rl O- 
liand \i tpIlilriT M|tni^ itli> \'iiliiiiie t ontrol. 1>: Vcw 
Type Tubes. Italanced I'nit Superheicroilytie Clrruil. 
Aiit. i, 11 Ic Ttme (’niiipensailon, 2i> Tuned t’lreulu 7 
K(' Sidnli Ity. etc 1'lii ■!> aiil I laiiy addittnnal fea¬ 
tures are usually fuimd only In "cts selling from $1U0 
to $1501 M’rite for FREE catalog 



IERII$ 


as tow AS 


MM DIRECT HOTH lABORATORIES 

Incroadng costs are sure to CjAV/C Ul^ 
ie,ijlt III higher railio prlci-jii v/KWF TA 
^oon Ituy before the hlg 
ndinnce—NOW:—while you 
can take advantage of Mid* 

'>>■■1 imazihglv 
b'J prices. No middlemen's profits 
to pa>. You sai-e from 3070 to 50% 
■Rlien yon buy direct from Midwest 
I ai.tratorles_you get 30 days FREE 
trliiT--.i< little as $5 down puts 
j Midwest radio in your homo pRSf 
Satistaction guaranteed or your 
III lui I irk 

M Id west Radio Corn, Est. 1 930 I*—J 


f * MIDWEST RADIO CORP., 

Dept. 517 
Cincinnati, Ohio, 

m Without obligation on iiiy part send 

C * me your new FREE VJ31 catalog, and 
complete details of your liberal 30- 
d day FREE trial offer. This Is NOT 
■ an order. 



a Nam 


■ Aidnwi ■ .. . .. _ 

! city__Siai*. 


■ 

■ 


INTERNATIONAL 
RADIO REVIEW 

(Coii/tiiHcdi from pane 7I"t) 

NINE PIN TUBE SOCKET 

D ntrN'f; tho past year, ovpr si are tnlto 
manufjictiirprs stnrtiMl thrlr rainpaise of 
iinw ttibn (Ipvidopniniits. ratlin SiTvirt* Mfii, 
tltnilprs and exin*rliiifiitprs have hecti t^V|M'ft- 
intf aiitl ill sttmt* t jist's tlrpatllni' tlw* iiipvitiihlp 
s and II |»rriim tiiln’s ftlie ilroad hi-lntr vaustMl, 
of ffiurse, hy the coiitoninlatod chances noct's- 
sjtiy in ifstlnu etiniiniitnit to accommodate 
tht‘se ttiht^sK 

It apioMPs now that Kn^flish rtitlio nmnit- 
ftn tiiri'ts have In^al iis to it. as a ffcciit issue 
ttf WiRF.i.Ess Woitl.P ft nit it lilt'd the photti 
shown in K, ttf it nt'vv stn-kid, Jnst phict'd 
on the markt't to accommotlate V* I'rotm tula’s. 


A TUBE PULLER (No. 461) 

A .*10 IN. length of dial cable loops aronn'l 
the tube to be pulled out of Its socket, 
and is donbletl hack through aa 8 iu. length 
of bakellte tubing. 


A DRY-DISC DETECTOR (No. 462) 

A n .V.MF.UirAN des!::n of dry-disc rtntwMor, 
wiicjitstone*bfitlgt» fniiiiectetl. This typ^ 
ttf flXftl detectin’ is especially suited tti use 
tlie sectmtl*tletectt»f In sniierlTtennlyiie ri'Cidv- 
ers, since it is intt "sensitive/’ but leiiuires a 
higli input ptiwtn- level. 

'riit* use of tlry-tlisc rt'ctiflers ts lIltiRtmted 
in I’ig. d, in tho International Uadltt llt'view 
tit-part meat t>f tlie Marcli. IJirid, issue of 
Uadi o-L'itAFT; also, in l-'ig. R. In the same 
<lc[)Mrtmcnt (tf tilt' Octolter, issini; hridi:-' 

conni'fthms tirt^ slntwii on pg. iu tin* lii’ 
fonnation Uiirean of tlie duly, is-^iie. 


BIFOCAL TUNING 

I N Itl’X’KNT issues of F.nglisli magazines, pnr- 
tiinlarly roi'iT.Ait Wiieki.kss, a system ttf 
timing, known -as Uifocal Timing, has Ih-cii 
given iimisnal display. 

TIio system Is an outcome of the I.iicerne 
Wavt'length Fonforeiit’e at wliicli praciIt-iilly 
all broadcast s tat it ms were given new wavo- 
it'iigtli assignments. 'I'he result has lieeii 
lallier disapiMdating tti many listeners ac- 
cortling to reports !n Kuropt^an magazines, 
and ns an answer to tlie chaos of interfering 
slatitms heard in sets not having tlie rt'tiiiired 
tlt'grt'e of selectivity—tills new tuning sclieme 
was devised. 

It (It'peiuls mainly on a newly devt-ltipt'tl 
ctiil, shown ill Fig. wlih ii cimsists of two 
intlnctances with a small mttving Itigli-fre- 
t]Ut'iicy iron core. Tlie core mt'tal is prtilnildy 
ttne ttf the nutal-tliist types tliat we have 
mentlont'tl previously in these cttliimns. 

Tlie Ida cement of tlie coils witli rcsitect to 
th^ coils anti the sizt* t»f tlie ctire lias iM't'ii 
wttrked out so that clianges in the position of 
tile ctirc pit'ces tfoes ind have any t‘(Tect on 
the self-indiictaiict' of the two coils. Ihit 
when the core is withdrawn from tlie coils, 
hy i>itsliing the kiioli in. the mutual iiitliiction 
between tlie colls is reduced. 

Tills viiiiation p»‘rmits tin* operator to ad¬ 
just tlio aiMiarent selectivity of tlie set ot will 
ami without the nect'ssity for realigning the 
tiinetl circuits t'very time tlie core is touched. 

If the relation itetween self-iiidnctance of 
the roils and mitlinil imimtion Iietweeii tliem 
has heen workt^d out as perfectly as tin* de¬ 
scriptions would have one believe, this new 
systt'ra should produce very tie.\il>le control 
for a set tto suit local conditions). 


NEW LUCERNE COILS 

T mC recent rhiiiiges in assigned fre<|neiu'ie8 
for broadcast stations in Kuropo have ne- 
('essilated miiny lisleiiers to eillier I>iiy new 
re<-elvers or change tlieir i> rest'll t sets, in 
order to hi'ar stations over the entire liroad- 
cast liands. The hand coires|Hiiiding to onr 
broadcast Itand now covers from loti to Ti.’itl 
meters and the atlditimial Inng-wavL’ loind 
Used in Kiirope for broadcasting now covers 
tSeO to l.h.’O meters. 

To cover the e.\ tern led *’iiieditmr’ wave 
bond necessitates coils of higli (|tuility with 
extremely low inter-ttini capaciiy, and con¬ 
do list* rs with unusually low minimum cai»acity 
values. 

To satisfy the needs of listeners, coil iiiaiiii- 
factiirers in Kngland have liroiiglit out new 
coils especially tlesigned to cover tlie aliove 
wiveleiigtlis, for replacement in e.xisting sets 
and for use in newl.v con si rutted n'reivers, 
Uno of these coils is pictured in Fig. CL 



LATEST IN RADIO 

(ro«/in«ef/ from pape 717) 

The center-tap resistor siiown at It measures 
only 1 X »^- X %-in. in width. These re¬ 
sistors are color-cotled for valiu's lit'iwet'n 
id ohms and liOO ohms; tlie center-tap is ac¬ 
curate to plus or minus 1%. 

Thesi' precision tyiie n'sistors slum Id 11 nd 
many uses in tlie ('oust met ion of units re- 
tpilring a<-cnracy, sin h as testing iiislrumeuts, 
bridge circuits and resistance banks. 


BAHERY-TYPE BALLAST (No. 463) 

A lt.\LI..\ST resistor has been developed 
for use in phu e of fl.xi'd or vnriahle re¬ 
sistors, for regulating tlie voltage a|i|jlicd to 
2 V, tubes; as the siipitly voltage (hom dry 
cells or a storage batteryi gradually dl■op■^. 
the ballast resistor l>y antoniatically chniiging 
in value tends to maintain ii lilamcnt terminal 
potential of 2 V. 

liallast resistors of various values are 
aval la hie to meet Individual current drain re- 
tjiiir eluents. 


WATERPROOF CEMENT (No. 464) 

handy cement which tinds many uses lii 
radio repiiir work is slinwn below. It is 
wntevi>rtw>f, strong and best of all it has Iiigli 
insulatiug tjiuililies. .A few of the imssil^b' 
uses are—for rcpiiiriiig the ihinge of dyiiaml* 
speaker cones, re-oentt'i ing voice coils, making 
coils self siii>i>orting, inipregiiating odl- 
and (■< aide user.s, insulating wires, repairing 
ctibliiets, etc. 

The cement is supplied in small cans with 
a lu-iKsh, and similar cans of iliinner for rlit- 
cement are available. 


SHORT-WAVE COILS (No. 465) 

Toils for short-wave reception are avail¬ 
able from one maiuifacturer in three differetii 
styles as illustrated lie low. The left coil is 
wound on a riblied bakellte form; the center 
one on a small cyliinlrical bakellte form: ainl 
the right one on ribbed ’Tnsulex” (a paitieii- 
larly etFitlicicnt insulator for short-wave tisei. 
Coil kits are available from this source for 
practically every circuit published. 



Handy repair cement and thinner. (No, 464) 



Three typet of S,W. colls. (No, 465) 
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ALL-WAVE PORTABLE 

{(:oniinu€d Ji'am i^ntjc 734) 
lion's carrier wave tliiis mo in? remltl.v iileiili* 
lied. 

liy referring: lo the eireuit dhiirram. siiown 
in rij:. 1, It rail lie semi tliiit tlie pliiir*iii roil 
i-cnsists of two windings, LI and L2. Cod- 
denser t'l is eon nee ted in series with the 
niiteiinu so that an aerial that was iiorinally 
elected for hiuadeast leeejition may be 
adaiJted to sliort*\vave reeeidiinu It is Im- 
lieraiive that Hi is Mining unit be given serl- 
ills eonsideratioii when tuning on the hiwer 
waxeleiigths, if proper results are desired, 
itegen flat ion is controlled by condenser C3. 

'Three tiihes are all this set uses, a 77, 43 
(audio stage I, and a 3.",7.3 ns a half-wave 
leetitiei*. 'Hie output terniinals may be coii- 
neetetl to either a luagnetle type loiiilspeaker 
or headphones, tin' latter being iireferalde 
where sliort-wnve reeeptioii is eoneerned. The 
Ilia men ts or heati'rs of these tubes are wired 
ill series, so if at any time tlie tubes do not 
light tlie trouble might l»e just in one de- 
feetive (open tilann'iit I tnls'. 'The audio stage 
Iv of the ri‘si<tanee eoupled type, thus pro¬ 
viding good unality output at low cost. ] 

The reeeiver will operate on cither A.i\ I 
(any number of eyelesi or L».(‘. On the lat¬ 
ter. preeautions should he taken that tin' 
ping is inserted In tlie liglit socket properly, 
since the set will operate with the plug in 
only one way. 

Constructional Details 

in ussemhling the various inaM'rlnl it must 
be remembered that due to the small dlinen- 
slons of the carrying case not all of the parts 
can lie mounted on the panel. The depth of 
the ease is approxiiiiately only four inches, 
wliieli means ilnit the material must lie so ar¬ 
ranged that those on the panel and on the In- 
eide bottom of the ease do not coiitlict. If 
these iiieeu 11 lions are not taken It will be 
found (hat the paind will not go into tlie 
grooves tliiit ore provided for it on the case. 
Tlie iiarticular moilel shown in Fig. A has 
tlie lhi*(*e chokes and an electrolyjlc block 
mounted on tlie hoi tom of the cas(‘, arranged 
in one corner so that tiioy do not interfere 
with any of tlie parts on the panel. All of 
the reuiuiiiing items can be easily mounted 
on tlie inside faee of the panel. A few holes 
of approximately onedialf Inch In diameter 
shoubi be drilled In the bottom of the case 
to permit dissipation of heat tliat is gener¬ 
ated by the elioki's and resistor which is in¬ 
cluded for obtaining tlie necessary voltage 
drop from 110 volts to the voltage reijuired 
for heating the tubes. 

Inie to tlie depth of the cover It Is pos¬ 
sible to arrange the four or five colls and 
three tubes .so that tliey are <‘ontaiiU‘d within 
the ease when the set is being carried around, 
'iTie entire welglit of this reeeiver, witli coils 
and lubes, does not exceed 20 pounds. 

List of Parts 

(me portable carrying case; 

(»ne drilled panel; 

Two variable eoinlensers, Hu ninif., I’l! and 

T d; 

(uu‘ vnrialile eoinlenser, lOO mmf., (*1 ; 

'Two vernier type dials; 

Mne "on-off” switch; 

(»ne knoll; 

Two binding post sets; 

Mije 4-iirong coll socket for i.l and L2; 

(Uic 7H socket, VI ; 

(me 43 socket, V2 ; 

Mile 2.37.3 Socket, V3 ; 

( Uh' tube >bicld for VI ; 

(* 111 ' screen-grid clip; 

Tbrei- roworiest lilter cliokes. 

Mill I’owei test I'leetrolytic condenser block ; 
ii]H* Hhi niinf. ti.ved conilonsi'r ; 

( Uie .(ll-iilf. fixed f'oiidcnscr ; 

'ITirei' .1-iiif. lixed condensors; 
t»iM- S.3 mb. ILF, choke; 

<me 3 nu'g. resistor; 

One .2.Vmeg. resistor; 

4hie .ri-iiieg, resistor; 

<Mie 1 meg. resistor; 

One 750 ohm resistor; 

One 20(1 ohm resistor, 20 watts; 

One M t of 4 plug-in coils (1.3-200 meters, 

broadcast coil extra) ; 

Miseellaneoiis items, such as hardware, hook¬ 
up wire, etc. 


5,000 REASONS WHY 

The 5,000 of the world's best radio technicians who have discarded their old time testers 
for the No. 333 Analyzer can't be wrong! What better guarantee of satisfaction can you 
have than the endorsement of 5,000 skilled users In your own profession—5,000 men who 
know from experience that there isn't an instrument, even at 50% or 60% higher cost that 
can do what the No. 333 wilt do—that gives the range, speed, flexibility, and exclusive 
advantages of the "Free Reference Point System of Analysis."* 

Check the Model No. 85^-find any tube tester that will tell you as much—that will give an 
individual leakage test between each and every element of every tube, instantly disclosing 
the faults of troublesome tubes that test "Good" on ordinary testers. As many tubes re¬ 
quire replacement because of noisy operation resulting from internal leakages as for any 
other reason. These tubes will not generally perform satisfactorily in a radio, but will test 
"Good" on ordinary testers. They cun be detected only by the leakage test of the Model 
85. This instrument will positively amaze you. 



The Model No. 35 in its price class is equally sensational in what it gives for the money In 
simplicity of operation and completeness. Directly Indicates good and bad tubes, based on 

accurate calibration. Developed under the guid¬ 
ance of the leading tube engineers and proven 
under actual dally service conditions. Prominent 
English reading scale directly indicating the 
true quality of all tubes. 

The radio serviceman is at the mercy of his 
tools, which are his testing instruments. He 
can't let instruments that haven't kept 
pace with radio progress slow him up. 
He can’t afford not to know about new 
developments that reduce his labor, in¬ 
crease his efficiency, and make every 
day a bigger dollar producer. 

That's why every radio serviceman 
needs to know about the 3 new 
Supreme Instruments pictured 
on this page. No matter when 
you plan to buy, you must be 
informed of the new engi¬ 
neering standards estab¬ 
lished by Supreme engi¬ 
neers who have constant¬ 
ly made good with the 
popular tribute, "Su¬ 
preme by Compari¬ 
son." These instru¬ 
ments are offered 
you in the confi¬ 
dence that they 
are the 3 best 
engineered in- 
struments 


> I I U III V • 

brought t 
the radi 
e r V fc 


to date. 


State 


See these 
sensational 
in struments 
at your job¬ 
bers. Be sure 
also and send 
for the complete 
descriptive mate¬ 
rial which the ac¬ 
companying coupon 
will bring you without 
cost or obligation. 

* Write us for a magazine 
reprint (with diagrams) 
giving a technical discus¬ 
sion and complete explana¬ 
tion of "Free Reference Point 
System of Analysis", and 
"Technical Data" on Model 8S 
Tube Tester. 

SEE YOUR JOBBER 

I SUPREME INSTRUMENTS CORP., ^ 

I 495 Supreme Bldg., 

I Greenwood, Miss. \ 

I Please send me full particulars on \ 

I ... 

(Here indicate Instrument or instru- \ 
ments interested in) 

Name..._ . .. 

I Add 
City 


Jobber Preference 
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PUBLIC . 

address/ 

From the Microphone 
to the Horn 

TYPE "BF' 
MICROPHONE 

2 - button, 
heavy duty, 
chromium 
plated, size: 

3 »/4 " X 2 y* 

F r e q, U e s p, 
50 to 4,000 cy¬ 
cles, 

(One of five available type Net Price 
itiicTopliom's wlnrh includes $/4 OC 
llic velocity type. 


short wide angle No. 710 HORN 

Constructed o f 
non - resonant 
material braced 
with steel. Com¬ 
pletely water¬ 
proof. Overall 
length 22", bell 
22" X 23". 


Price 

tyi>c8 of horns). 

WE ALSO MANUFACTURE; 

9 Models of Microphone Stands, 

24 Models of Permanent Power Am¬ 
plifiers. 

23 Models of Portable Power Ampli¬ 
fiers. 

6 Models of Dynamic Field Exciters 
AND ALL SPECIAL EQFIPMENT 
FOR THE PUBLIC ADDRESS 
FIELD. 

Microphones and All P.A. 

Apparatus Repaired. 

Send 3c Stamp for Catalogue 

RADIO AND AMPLIFIER 
LABORATORIES 

491 East 137 *h SU, New Yorlc Cify 





ACTUAL 


TROUBLES 

IN COMMERCIAL 
RADIO RECEIVERS 


Uy Bertram M, Freed 

If you arc a sen-lceman 
tills liiNik riin lie a* xahi- 
phlc to you a.'i )oiir «rt iin- 
.llvzcr. It IHllhlX ool 
e faults that Hie an¬ 
alyzer c-annnt delort. 
Over 500 model sets 
treated. .V romiiHa- 
thm from tlioii'xancls 
ni iu-iiial reronl'i on 
\\hi«-li the atdiior. 
«llh the (■4»-o|ieratlnn 
(if sorxlce or» 

itHiiizat ions tlirougli* 
out the ((iuniry. (.t>onl 
many niunth> at Wurk. 

FREE TRIAL 
SK.Nl) .VO MttVKY 

KTatiilne tills liook for ten day^! If you decldo to 
keep It. seiul Its $1 if not p1i'a>e return. 

S«rvlc«men's Pub. Co., ISO'CR Liberty St.. N. Y. C. 


AN AUTOMATIC 
PROGRAM CENSOR 

(Continucii front /m</c 7201 

lalk. niid uothin;; is heard tintil nnisic 

is auaiii lu';;)in. l\y opi'i'aiin;; atiutlxM' switx-h. 

I ho doviri* atiioina I iraIly win ks so that it 
simply chaii;;r.s ovor In aiinthcr siariini wIumi 
nnisir is clisroij i iiiitod on otu», i hon'hy oh* 
tainiiti; a cnasiaiil nnisiral prmrrain. i >r 
a;;ain au ai’rati;;oinotit ni.ay bo employ od 
whereby tite sotimhropnulmin;: system io 
gwip'hod to an aiitonialic pliono;;raph or 
(Ither form of automatio rooonlin;; doviro, 
which will piTiiiit the n-prodin'tion of a de¬ 
sired record lu'iwoeii tlie tuusiial broadcasts. 
As soon as musical or vocal selections are 
auaiii bcin;i broadcast the rendver automatic¬ 
ally rospoiids airaiti to the radio broadcast, if 
it is desired to retider the Bpeceli-elimiiiatins 
.system inoperative, or in other words to have 
the .Set perform as a norniul ratlio broadc.'ist 
receiver, one simply clo.ses a desiKDated 
switcli. 

The system of this special reeeivinR ar- 
ran;;emeiit, in detail, is as follows: You may 
note hy Fig. 1, that there is a receiving; rir* 
ciiit rotnn-rted to an input ciiniit ineindint; 
prinijiry windin;' :> of the coiiplin^c trans¬ 
former 4, Secimdary windin;: 5 uf coupling 
transformer 4 is timed by variable condenser 
t;. In turn, llie ttined elniiit connects to 
the input system of an IFF. amplifier includ¬ 
ing electron iiiIm-s 7. S and 1). At this point 
the dideetor lube lU eonueets to the output 
eirruit of the U.F. amplitier system. The 
tuning eh-niriits U, 11, 12 and for the U.l’. 
stall's and the detector stage of the receiving 
arrangement are at the same time eon trolled 
as shown through doited line 14, The output 
rimiit of tin* detector tnhe 10 connects to 
the A.F. umpliticr syslom made up hy electron 
tubes 15 and lt> connected in parallel for 
uhtaining greater power onipul. The output 
einiiii of tln‘ .\.F. aniplilior stages l.T l»* 
iurhidrs I raiisformcr )7. the primary of which 
is shown at IS connected to tin* output cir¬ 
cuit of tubes 15 and Id through the coupling 
coiiilensci' 57 : and the soroiidnry winding of 
which is indicated at 11) joined to the sound 
roprodiieer marketl at 20. Coil 21 of the 
eh'i-troMlynamic speaker .system composing the 
hnidspeaker 20 is niovalde and Is connected 
ill serie.s with coin act 22 of a relay at 23. 
The Jiehl winding of the reproducer 20 Is 
shiiwn at 24 snitaldy enorgized from the 
(Oitpiil eiiTUit of Ihe detortor tnhe 10 as 
shown at 2i», Tills path Icails to auxiliary 
i-ontrol tube 27. .\ selective tiltrr coupling 

device pi-ovides the input rirciiit of tube 27. 
.\ resistor 21 eoinpletes the input cireiiit to 
the nn.xiliary tube 27. <:rid 27r. of control 
tube 27, is normally Idased to a negative 
potoiiiial of siH'h value that the tube works 
on or ludow the lower km’c of the char¬ 
acteristic grid-voltage, plat<‘-<nrrent curve, 
liesistor !Jl provides this negative potential, 
and is connected to the ground which i.< main¬ 
tained at a negative potential in relation to 
eathodi* 27a through tlie voltage drop causex! 
hy a current How through resistor 48. The 
circuit of the latter is comiihded tliroiigh 
resistor 5i) and conductor 34 to the power 
supply, (‘oiidenser 5! serves as a smoothing 
unit, niitpiit of roiiind tnhe 27 leads from 
the anode 27h to the 4*leciro-iiiagneiie helir 
32 forming part of a relay. The circuit of 
32 is completed wilh a resistam'e 33 which 
goe.s tliroiigh at 34 to tlie power supply cir¬ 
cuit, 'The relay 3.2 controls tin' armature 
tongue 37 which ruoves witli rein lion to I'on- 
tacts 3S ami 3'.). A vacuum tnhe relay at 
41 lias an input circuit passing through the 
conductor at 42. whicli I'oiiiierts to tongue 
37 of tin* relay. When the armature moves 
against coiitaid increased negative poten¬ 
tial i.s placed on tlie grid 41c of t<ilM’ 41. 
This is caused hy a negative charge whieli 
collects on the grid condenser indicated at 
47 tiirough resist mice ID and connect ii^n to 
ground whicii is normally kept at negative 
Iiotenliai with resocet to cathodi^ 41a through 
resistance 4S. When the negative charges 
are placed oq th»' grid, it results in decreas¬ 
ing the plate curn'nt in tlio output circuit. 
The latier i.s <-omideted through resistance 33 
fo the path of positive plate potential through 


coDiluctor 34. if the armature tongue .87 la 
held contacting 3,p a given period tlependlng 
on the resi.stJitice and catmcitniice and the 
(ipi'ratiiig ctiustants of the tube used, tlie 
lu'gative bia.siiig potmitial increases until tlis 
plate current is decreased to a low value 
whi«li in turn <le-cii<*igiz«'s the relay, ’The 
relay contacis are thus <dosed, finishing ihe 
ciruuit ihrougti the voice-coil 20 of the 
dynaniic londspcaker. Tin' de\ice is now 
ready to receive vocal or instnnm'iital mii.-Hic, 
When the aiMiuiture tongue is xoiitactiiig, tlie 
charge will he nnliiex'd hy leakage thnnigli 
rcsisiaiict' 15 until tlie poti-ntial tni tin- grid 
will allow enough iiineni to tlow In the 
output circuit to energize relay 23 and to 
open ilic <-irciiit the voiec-coil of the hnnh 
Kpi-aker making it inactive. 

Substitute Programs 

When th(' phonograph is to till in iinisicJ 
lapses, a sysieni is Used, Fig. 2, that swin-he*. 
tlie A.F. atnidifier portixm »>f the hri>adcaKt 
receiver to the conti'ol [lortion of a reenrdei- 
circuit hy which n'cordxNl programs arc rc- 
prodiieexl electrically. 'I'o do this an aiixili 
ary unit is coiipb-d to ihe miiput einaiit of 
the it.F. nnqdilier stage ainl eoniieetcd to a 
relay c<»iitnd system. 'Fhe latter connects the 
phonograph actual iiig circuit into the input 
of the deie<-tor tube for using the deiector 
tube as part of the A.F. amplifier system. 
This includes the K.F. xicicetor stage which 
is iMmpled tliroiigh a <•ondllclor and coupling 
condenser to the output of the it.F. amplifier. 
The other side of the in [Mil circuit to the 
detector stage is tiiiished by the impedance 
circuit to the ground. The output of the 
detei tor stage is couph'd through the coupling 
circuit with the input circuit of the A.F. 
corrertivc iiihe. A filter circuit Is used be 
tween the output rirniit of tlie H.F. dctexdor 
and tlie input lircuit of (he subsidiary de- 
lector tube. In other words, tiller elements 
at three points are arranged In the circuit 
with the A.F, rectifier tube to differentiate 
the range of voice freituencies and the range 
of musical freipiencies to which the detector 
responds. When the relay is energized due 
to lengthy speaking or cessation of music, 
contacts ilose whi<h in turn cut off the cir¬ 
cuit to the driving nioior and start the 
switch of the automatic phonograph. 

In cases when it is desired only to elim¬ 
inate extended speech and not to substitute 
any other program, ihis Is aiTompUshed hy 
opening the circuit to the loudspeaker. This 
and the other previously mentioned ways in 
which the receiver serves is done merely by 
opening of the various switches. A multi¬ 
point switch operated by a single coniroi 
may be used for these various Bwltchlng 
operations. 

A systi'in for substituting other riKlio pro 
grams for those in which uiulesirable speech 
prcdoniiiiates Is shown in Fig. 3>. 

The speex h and iniisii' wavr-f(»riii diffenuice 
upon which all thesi' systems dein'iid fijr tlieir 
operation is inuncdiati'ly apparent to those 
who can diagnose the graph shown in Fig. 4. 





0 



A-typical wave trace of speech 

B- TYPICAL WftVE TRACE OF SPEECH RECTIFIEO 
C - TYPICAL WAVE trace OF MUSIC 
D- typical wave trace of MUSC CECTlFieO, 

6 -AVERAGE EFFECTIVE RECTIFIED SPEECH TRACE 
F-AVERAGE EFFECTIVE RCCTIPIEO MUSIC TRACE 


Fiq. 4 

The differences between speech and music In 
wave form are clearly shown by the curves 
above. It will be noted that there are open 
spots in the speech curves, which permit the 
censor to function. 
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Full-wavr tiil>e 
reclifler Mulll- 
Tai» “’ir* U a 
source of pul- 
Siiting that 
is SlCplK'J ui> to 
high value and 
convened into 
DC by eftU lent 
full-u'ine lube 
rcctitlei. Steady 
output — wide 
range of storage 
battery voltage. 




(Trade Mark) 

'B" POWER SUPPLY 

(PaL Applied For) 

ONE MODEL 

(Tube or Tubeless) 


UNIT 


REPLACES 
OF 500,000 


'B” CELLS ON 90 
AUTO RADIO SETS 


Full -wave 
’’Self - Uei-tify- 
Ing” Mu 111-Tap 
‘*U.“ Vibrator 
fed from 6 v. 
storage batters' 
creates .\C to 
esiablDli high 
voltage which is 
self - rectified 
into usable DC 
in the unit. 


Mul(i*Tap “li” supplies smooth, quiet, 
constant “U” power output vollu^e for 
auto and motor boat radios. Makes them 
permanently modern ! Gives ninety V., 
135 V., 180 V.. or 250 V, at various taps 
on coniu'cting Mock shown in illustration. 

The General full-wuvc Vil»rator lias over- 
sizr'fl contacts insiirin^^ loiii; life. Vihnitor 
as.M?nihly self contained and housed in low- 
r»sistance, non-inaj^netic metal csi>o. No 
liability of mechanical injury or springs 
roiiiiii!;' out of adjustment. Inner vilnator 
rase tioated and completely ciicIoskI by 
soil lid absorbinjr sponge rubber container 
within shieldiii)^ imUil case. Free from 
annoyifif' hnm and H.F. disturbances. Out¬ 
put entirely filtered to eliniinute interfer¬ 
ence and feed-back. 

All parts and wirinjf tnoiuitoil securely 
direct on cba.ssis, housed iu steel, oadiniiun- 
platcd caliiiiet. Many other roinarkabb^ 
features. 


Service Engineers - Distributors 



FULL DIRECTIONS WITH EACH UNl-f 


Full Directions With Each Unit 
Kiii-h nidi parked ill Indhidual iMr- 
lun willi |danouiii|ih .dinwiitg lieiaib bir 
i*(iiiiUTliiig in Viiriiin.’i luilios, i'lided con- 
in-rihniH each unit. .Maltl-Tap "Jt” 
for use with 3'J V. DC isohiit-d liglnlu.' 
pliinls may also ho had. 



FOR THE 
ASKINGI 


GENERAL TRANSFORMER CORP. 
504 South Throop Street. 

Chicago. Illinois 


Send lilt*, nitlioiil iihliaathiii. Itnllethi 
on .Midii-Tap ‘'ll” IVi«i*i .<upply I niiv 
and iianie of neareiJi dhirihiiiiir. 


Name 


General Transformer Corp. 

504 South Throop Street 
Chicago, Illinois 


This Field Ripe For Big Profits 

MAIL COUPON NOW FOR DETAILS 


\ddrrs.< 
Town . 
State . 
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biltton.«{ are prossod, as the drum rotates, 
they make contact with the f’ain-shape pro- 
jtM'lioiis oil Ihc drum. TliLs immediately in¬ 
serts a reactor resistor of approximatedy UM) 
watts into that cinuit of the button which 
was pressiMl. As the drum continues to ro- 
lute, it reaches a point at approximately 
2 .V..M, where the cam strikes another springe 
contact which transmits an increase of power 
consuinpiLou (caused h.v the reaclor resistor, 
which also will cause a considerable chanjre 
in ilie power factor of the line when a lar;xe 
IIlimber of these reaidors are “pressed” into 
the circuit I which Ls rejristcrod on a special 
hljfh-speed recorder wattmeter dcsljjned by 
Dr, Hopkins. This recortlcr-power factor 
meter and wattmeter is 1H> times faster than 
the re^rtilar t.vpe of wattmeter and is thert'- 
foro more sensitive in its action to rct'ister 
iustuntancous chanpes In power factor. 

A sketch sliowinp the approximate arranpe- 
nient of the device and meclmnlsin employed 
by the railio “voters" U Illustrated in Fip. 
I. While the voter may press the button 
around 8 F.M., the actual rccordinp of his 
vote will not take place until around 2 A.M. 
The reason for this can be readily seen by 
icfcrrlnp to Fip. 2 and nofinp that power 
(in kilowatts) e<»nsnniod at Ibis time of the 
day is at the lowest point. Thus, any ah- 
iiormal increase in power factor or power is 
Immediately replstered on Dr. Hopkins’ 
Bpecially-desipneil liiph-speini recorders. 

How Votes Arc Recorded 

The time delay, from that period of time 
when the vote is taken to that period when 
the vote is actually repjstcrcd, is caused by 
the slow rolution of the drum drlv’on by a 
small syiicht'otioiis motor, p<‘ared down to 
one complete pevolnrloii <*very 1*2 hours, simi¬ 
lar to the hour hand on a clock. 


lly referriiip a pa in ro Fip. 2. and that por¬ 
tion of the curve indicated I>y dot toil liiu's. 
we can pet a prnt»hic idea as to how the vole 
is repistered. If, for exnnIph^ 2.(Km.tMM) 
peo[de prt»ss the ‘ Dresent’* button, and each 
button that is pr<*sspd r<*present» an adili- 
tional i»ower inerease of IPP reactive watts, 
then the total increase in power consumed 
from the power house will total 20D.UU0 k\v.- 
an increaso iiiat the wattmeter will readily 
indicate. Then the rise in j>o\ver consumption 
for tlio.^e votinp “Ves” and ’’No” is divhletj 
h.v lOU t watts I which will pive the total for 
each and the result tup flpures decidinp which 
Wen; ill Du* majority. 

In larpe cities, where more than one power 
station exists, individual wattmeter installa¬ 
tions will he made, ami the rcKults from each 
totalled. Thus the sentiment of various 
localities or sections may also he ascertaineil. 
Jn this way, radio stations will be able to 
aseei'tahi what type of entertainment “pulls" 
best in any part of their c«>iisistent andien<-<> 
and the sponsors can he puitled aicordliiply. 

Power Consumption Consistent 

Some of the descriptions and comments in 
newspapers of Dr. Hopkins' invention were 
far from coinplimontary. This was pnrliahly 
due to laek of nmtorstnndinp of the teehiiieal 
details Involved. Most writers were under 
the iiiipie-ssion that it was iiuposslhle to 
paiipe at tlio fiower house even ihe i/ormul 
power eonsnined at any detin it e period of 
time Iff the day. Their conieiiHoii was that 
this taeior was so variable and erratie no 
definite conclusion cnnld ho reachetl, nor any 
typical curve ohiained to illustrate the powoV 
consumption supplieil by the power house. 
However. Dr. Hopkins proves, ivith actual 
irattmvtvr rurvcit taken at the power house, 
that this is far from the truth. The power 
consumed is practically consistent from one 
day to the next, with jiossihly a .slipht difTor- 
ence where the time elcmeiit as concerns sun¬ 
rise and sunset varies from season to season. 


A ty)iical curve such as that shown lo the 
wrilt'r by Dr. l]o]pkiiis is pivcii in Tip. 2. 
From 12 midniplit to approximately 2 or 2 
A.M. there is a steady taperlnp off of power 
consumption. lletween 2 A.M. niul s A..M. 
there is a i^radiml lint steady Inrrease in tin* 
power that is beinp consumed, whicii apain 
decreases rapidly until the 12 noon period 
Is reached. Then* is n sliphi fluctuation at 
that time until 2 F.M,. when the power bepins 
to rise apain until the hiph point for the 
day is reached at about 8 T.M., after which 
a steady decrease is noted. 

Optional Method Invented 

Dr, Hopkins hn.s another system, the com¬ 
plete nature of which cannot be divniped. but 
whicii will more adequately cover the com¬ 
plete country. This system pertains to a 
small oscillation penerator which is actuated 
by the votinp buttons and which supt*r- 
imposes a carrier current on the tcb'phone 
s.vsteni or lipht supply wires (this will in no 
way interfere with teleplio-nc messapes or the 
lipht supply, inasmuch as this type of cur¬ 
rent is known as “radio frequency” and 
travels onl.v on the outer surface of the tele¬ 
phone lines or power line), and which in 
turn Is recoi'ded on a ballistic*piilvanometer. 
In this s.vsteni Is iiuludod a means for cuni- 
piMisatinp or concefinp phase displaceinent 
which niipht onlinarily tend to make the vote 
repistralion inaccinate. 

However, for practb'al purposes, the first 
method, either thrnnph chanpe of power fa<*- 
tor or eh’ctrical haul, outlined previously 
si*enis most suitable. The writer has no 
doubts, but that Dr. Hopkins has takcti every 
preoautioii to make liis device as practical ami 
tamper-proof as possible. We can be certain 
that a roau of his learninp and position Ls 
quail lied to conceive, and provide for every 
ixrssibility that mlpht endanper the satU- 
factory operation of his device. It is under¬ 
stood that basic patent claims have been 
allowed. 


1934 


RADIO.CRAFT for JUNE. 


745 

























imr pupucATi 
RlPLACtMtMT 
C0HHM5tR5 

GZ.*3538 





RX. A. VICTOR 

*6511 


<00^ 

Exact Duplicate 
Electrolytic 
Replacement 






W.A.VICTOR 

■ftter 


C.t. *7589 



CBOSLtY'WlTfe® 


■5 


ChCR50N 

H£.dl 


KADITTL 

AH07 



ATV^ATCR- KLNT 

♦ZH955 



MOTOROLA 

* 4 ezoo 


APtx "MOi 


Condensers 

FOR LATEST MODEL 
MIDGETS, ALL¬ 
WAVE SUPERS, 
AUTO RADIOS and 
STANDARD SETS 
have exactly the same 
capacity, dimensions, 
mounting provisions, term¬ 
inal or lead arrangements, 
lead lengths, and color 
codings as originally sup¬ 
plied by the set maker. 
Voltage ratings have, 
wherever possible, been 
increased so as to assure 
more satisfactory opera¬ 
tion and longer service. 

The condensers shown 
at the left are only a few 
of the exact duplicates 
now available. Write for 
Bulletin ED—634 contain¬ 
ing a complete listing of 
replacement units. 

Tobe Deatsebmann 
Corporation 

Condenser Division 

CANTON MASS. 


since 1920, The Profit E.tnc 


Replacement Volume and Tone Controls 
Standard Volume and Tone Controls 
with an Ad-A-Switch consisting of 
wire wound (Series “W”), composi- 
tion element (Series “C”) 


Replacement Line Ballasts 
Automatic Line Voltage Regulators 
Flexible Pig Tail Resistors 
Center Tap Resistors 
“L” Pads, “T” Pads, Series Mixer* 




Clarostat Ad-A*Switch line 
comprises the maximum util¬ 
ity with minimum stock in¬ 
vestment. 


Write for New Replacement 


Control Guide 

Clarostat Mfg.Co.,Inc. 

287 N. 6th St.. Brooklyn, N. Y. 



RELATIVE MERITS OF 
AMPLIFIER CIRCUITS 

(Conflawed /ront page 728) 

The nearer a charaeteristic curve of a tube 
approaches a perfectly straight line over its 
operating range, the closer to perfection it 
will perform ns far as distortion is concerned, 

Class A amplitiers operate i>n this princi¬ 
ple. .V class A eurve is shown in Fig. 1 

II_B, Note bow elosely the center portion 

of the curve apttroaches a straight line. To 
coniine the operation of the tube to this 
straight line portion, it is necessary to bias 
the grid halfway up on the eurve. so that 
we can vary the grid potential <thiit is. 
apply an A.C. signal) either way without 
approaching the bends at the ends of the 
curve, which would cause the tube to leave 
the straight line portion, and according to 
our first principle, begin to distort. 

It can be seen that wh<‘tlier or not A.C. 
input is applied to the grid, a class A 
amplifier will always draw plate current. 
Furthermore, if the grid input is symmetri¬ 
cal. that is. varies as much above the grid 
bias as below, the average plate current will 
remain constant and equal to the plate cur¬ 
rent when no signal is impressed. This 
means that a class A amplifier draws the 
same plate power all the time, whether or 
not it is aetufllly amplifying or regardless 
hoW weak or strong the signal input may be. 
This is the only disadvantage of a class A 
circuit and it has two subdivisions. 

(1) The plate efllciency Is low because the 
maximum plate power is being drawn at all 
times. 

f2> Tn order to withstand the constant 
plate current, the tubes must be relatively 
large, and consequently for higher powers, 
become expensive. 

It must be remembered that any tube can 
be operated as either a class A. A prime, 
or class U amplifier, merely by proportioning 
the grid bias and Input signal properly, to 
have the tul>e work over the desired portion 
of its characteristic curve. Naturally, how¬ 
ever. some tubes are better suited to a cer¬ 
tain class of operation than others. It is 
w*ell to keep in mind therefore that just 
becniwe an amplifier utilizes certain tubes Is 
no reason to place it in a particular class 
wafers the operating conditions of the circuit 
arc Aiiotrw. Thus the usual conditions of 
operation for a pair of 2A3 tubes in pushpull. 
place them in the class A prime category, 
since the bias value is sot considerably higher 
than it would be for strictly class A opera¬ 
tion. In order to limit this discussion to 
general characteristics of circuits, however. 
spe<*ifle tube types will not bo discussed, be¬ 
cause everything that Is said can be applied 
to prnetieally all tubes. .Vlso it Is well to 
bear in mind that all chnraeteristie curves 
illustrated are merely theoretical ones which 
have been selected to illustrate a point, and 
thus are not to be confused with actual clia- 
rneteristics of certain definite types. Prac- 
tical tubes actually have curves exactly simi¬ 
lar to the ones shown except that the values 
of plate current and grid voltage will vary 
according to type. 

Figure 2 shows a typical class It eurve for 
one tube. At first glance this seems Identical 
with the class curve itf Fig. 1. It is very 
similar hut has one very important differ¬ 
ence. This tube is operated at such a high 
grill bias that when no signal is impressf‘d. 
the plate current Is practicnlly zero. Such n 
condition is arrived at by cither operating 
an ordinary tube at about twice tlie class A 
bias, or )»y using a specially designed tube 
of such high nmplilientinn factor tliat at 
zero bias no plate current will flow. In 
either case a positive voltage impressed on 
the grid wdll cause a change in plate current 
(an increase) hut a negative vidtage will 
have little or no etfect. (A negative voltage 
would tend to de«n-case th<‘ plate cnrrimt. 
which is already practically zero). There¬ 
fore, if we impress an A.(\ signal on the 
grid, only the positive half wMll he amplilied, 

I and the output wave shape will certainly 
not he an exact replica of the input he<‘ause 
tlie negative half will he entirely l<»st. To 
overcome this effect, wc introduce another 
1 tultc so conneefi-d thni if will he operated by 


the other half of the A.C. input. This results 
in a combination curve ns shown in Fig. 3, 
which is true for two tubes in push-pull. 
Except for a small region around where the 
two curves almost meet, this combination 
curve is practically a straight line. Thus 
with such a system we should have distor¬ 
tionless amplification except at very low 
input voltages, which is the region of non 
lincaritg. Hero again, our straight line sys¬ 
tem of analysis Is borne out. 

Since such a system draws no plate cur¬ 
rent unless a signal is applied to the grid 
circuit, it only uses pow*er during the time 
it is actually amplifying. Furthermore, even 
during amplification, only one tube is w’oik- 
ing at a time, while the other tul>e Is resting. 
Such a condition presents two outstanding 
advantages. 

(1> The plate circuit efficiency is high 
since power is drawn only during actual am¬ 
plification and furthermore, the power drawn 
Is roughly proportional to the power output. 

(2> Since the average plate current carried 
by cither tube, is l>ntb low and intermittent, 
small tubes can be made to handle very 
large outputs. 

There is really only one theoretical disad¬ 
vantage to class B circuits. That is the 
non-linearity of tlie “zero grid input*’ regiou. 
By choosing properly designed tubes, and by 
operating them at voltages which will I>ring 
the ends of the curves very close together 
this drawback may be largely eliminated. 

That class B circuits can be made to de¬ 
liver high fidelity output, is proved by the 
fact that almost every high power broadcast 
station today, uses a class B modulator, 
twhich is nothing more than a super power 
audio amplifier). It is true that more than 
the ordinary amount of care In design’ is 
required for proper performance of a class B 
amplifier. The power supply must have ex¬ 
ceptionally good regulation In order to keep 
the plate voltage constant when the plate 
current varies. This means heavy duty 
transformers and chokes. The first conden¬ 
sers must he able to withstand the “no load*’ 
voltage of the pow'or supply been use, as has 
been pointed out. unlike a class A amplifier, 
the class B stage will draw practically no 
current under certain conditions of operation. 
The driver stage must be able to deliver 
sufficient distortionless output to the class B 
stage if good overall fidelity is to be expected. 
Design considerations of load impe<lance8 aiul 
input transformers liecome very importnnt. 
It is been use of these stringent limits of tol¬ 
erance that class B amplifiers have not be¬ 
come as popular with amateur amplifier 
builders as one might expect. Unless he pos¬ 
sesses sufficient knowledge of tube circuits 
and design, the experimenter may have dif¬ 
ficulty in getting proper combinations of 
values. However, amplifier manufacturers 
have demonstrated that with proper facilities 
at hand, class B circuits can be made to 
deliver eminently satisfactory results. Dur- 



Fio. 4 

Th« combined curves produce a materially 
straight tine. 
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INSIST UPON THIS 
ENGINEERED EXCELLENCE 

IN YOUR ALL-WAVE RECEIVER 


N no other all-wave broadcast receiver, mass production or 
custom built, can you obtain the advanced and latest engi- 
features you get only in the new and improved custom 
built MASTMRPIliCE II—ofbcial all-wave receiver of the Byrd 
Antarctic Ex|)edition II. 

Almost any all-wave receiver today will get you foreign stations—if you aren’t 
looking for entertainment and will be content with faint signals, much noise, 
difficult tuning, and irregularity . . . even under favorable reception conditions. 

MASTERPIECE II alone |K>ssesscs all of the advanced features absolutely 
necessary, not simply to GET foreign stations, but to bring them in with real 
entertainment quality, loud and clear, day in and day out, under any and all 
weather and location conditions. Read over the featuresof M.AS rERPIECE II 
and then compare! No other even all-wave radio gives 3 'ou more than one or 
two of them. Only MASTERPIECE II gives you cdl that is necessary for really 
entertaining reception of foreign stations. 



READ! COMPARE! 

Timed r.f. staRi* on broadcast and all short wave 
bands increases voiiinie, rliininates nuisc and rci>eat 
8|x>t intertcrence found on otlier all-wave receivers. 
MASTl£i<l*l Et E 11, alone, of all custom built 
receivers sives you 11 us absolutely rssrnlial feature. 

Uand spread tiiniuK dial, on which short wave 
stations almost itii|K>ssible to find on all other sets 
are spread out even more than broadcast baud 
stations. No other custom built set has this feature 
which often makes the difference biuween clearly 
heariiij; forcieners an<l cnlirely missiiiK them. 

Three dual air tuned i.f. amplifier stages giving 
more sensitivity and selectivity than other receiv¬ 
ersand giving it permanently, irrespective of 
climate. No other all-wave receiver gives you this 
priceless feature. 

Automatic volume control that really eliminates 
f.ading and holds all stations, weak or strong alike, 
at the same volume. 

Beat oscillator for easy finding of short wave 
stations and code reception. Here again is the 
ditTerence between getting and inissitig foreign 
short wave stations. 


New tone control system tliat for the first time 
lets you set tone just as >a)u want it, ami that 
actually suppresses noise with no hijts of intelligi¬ 
bility on Weak stations. No otlier radio has t his 
feature. 

All latest type tubes, sensitivity belter than M 
microvolt absolute, selectivity absolute V kc., fidel¬ 
ity anything you want, or flat from 30 to 4000 
cycles. 17 watts undistorted power output, giant 
dynamic sin-aker actually used in latest theatre 
sound installations, complete t>olished chromium 
shielding ... in fact, everything you can imagine 
as necessary to absolutely consistent worldwide 
short Wave and unbeatahle l>roa<IC:ist band recep¬ 
tion you’ll find only in M,ASTER PIECE I!. 

That's Nvhy MASTERPIECE II was Admiral 
Bynl's choice, and the choice of more cotui»etent 
engineers, physicists, universities and expen men t- 
ers than have praised any other receiver. 

McMurdo Silver, Inc. 

1735 Belmont Avenue r-: Chicago, Illinois 



Send in the coupon for the whole story of 
the finest all-wave receiver ever cotweiveil 
hy the miml of man ... a radio so good it 
can be offered to you on an iron cl;«<l guarantee of ten (lays free trial 
in your own home . . . your money ndiiudtHl immediately if you want 
It. Don’t <lelay. for the In-st short Wave reception season of the year 
(warm weather) is just beginning. 



« McMurdo Silver, Inc., 1735 Belmont Ave.. ■ 

S Chicago, U. S. A. ■ 

S Send me full technical information on MASTERPIECE II, ■ 

5 Name_____— ____ ■ 

: : 

■ Street.. — — — — — — _ 2 

: : 

5 Town.......-------.State__ ■ 


inc all Mil« discussion, nothing lias boon saltl 
:ilnmt jrritl cniTcnt- This aspect has pur¬ 
posely hcon kept for last siipi* it can best 
Im* int nuliKcil durln;; the t rent men t of class 
-V prime circult.s. 

Control-grid Current 

III a conventional aniplHlcr, tlie jirhis of 
tlio power tubes ar«» iiiasetl ne>rativoI.v to such 
an extent that the peak A.C. Input voltn^ro 
will never be ;rreafcr than the Idas volta^re. 
This is done luuause if tile liins wen* h‘ss 
than the input voltage the tfrid woiihl be¬ 
come positive, and current would flow In the 
jrrbl circuit. In tlie same way tin* ciirnuit 
flows in tlie plate circuit b<‘cause the plate Is 
positive. This jii'bl current, althoimli rela- 
li\'cl.v small, causes a lar;:e voltage droj) 
acros.>i the liitfh inipetlantv secondary of tin* 
input transformer, and results in two dam- 
aiiitm effects 

l» 'Hie Input transformer is reipiirml to 
tleliver putrrr Into tlie seeontiary. 
which (If it is a class A input trans¬ 
former) It is not tiesitfned to do. 
Kesult: distortion due to transformer 
overload. 

2) Since the urhl current varies, the 
voltJijre tlrop varies, wlih-h causes a 
‘Niejreneratjve” ^•ff(*ct on the sliape of 
tlu» input wave, causing aiiotlier type 
of distortion. 

In the class .\ circuit therefore, the jrrbis 
are never allowed to iieeoine positive. 

In elass H cinnits. however, since the tnhe 
operates either at zero, or low Idas, with 
respect to the A.(\ input, jrrid curriUit is 
present. Its effems are overeonie by desiun- 
iiiir the ]n]>ut tninsformor as a power trans¬ 
former. with a low n‘slstan<‘e secondary and 
a t ore St met ire wlileli allows It to transfer 
power (‘flleleiitly. 'Phis Itisiinvs tlistortioiiless 
Input to tile power statfe, ami at the saiuo 
lime take.s advantage of tiie hii:lt peak plate 
citrreut which flows when the trrbl Is positive, 
thus accoiintinu for the nblllty to liatidle 
ftreat power which class 15 circuits are noted 
for. 


Prime” Advantages 

Now a class .\ prime eirctiit is merely a 
compromise between class A and class it. U 
is a circuit wlilcli operates at lil;:h irrid Idas, 
luit never allows the AX, iniuit to excet*il 
that bias, so that no ;;rid current will flow 
during; operation. It lias iieilber the Tlisior- 
tionless characteristic of elass A nor the 
power output ami efllcb-ucy of clas.s H. It 
ihies, however, allow ilie use of e«inveiitional. 
inex]>ei)sive transformers and orditiai'y power 
supply with an appreidnlde increase In output 
over a straight class .\ cjrcuil and a iiiini- 
mum of dirtieiilt.v in desi;:n. It is mainly 
for tills ivason that class .\ tirlme has be¬ 
come popular witii nmplillet* luiiblers. 

An iml leaf ion of the relative merits of 
t.viM's A and A prime can lie liad from the 
composite curves sliowu in PI*.:. 4. This set 
of curves slmws a lhiMireileal pair of tulies 
with their performnne.- curves, as class A 
prime and class H iiidlcatinc the relative 
A.C. injMit swintr and power outputs avail- 
aide. 'rile tube can be operated to tfive output 
belween the limits of tlie ilotteil horizontal 
lines as an .\ prime stajre with oniinary 
speech trails formers and a convent ioiiai 
power supply. 

However, by iisltij: proper cnre In trans¬ 
former ilesimi to overeoine jrrld eiirrent ef¬ 
fects. and by iisinir a power supply of excep¬ 
tionally irood reirulatlon. as well as an ontpiit 
transformer of snfliclenily Iieavy ibiiy type 
to lunidh' the larirc i>hite currents, the input 
volijiire may Im* inmeased until the two tubes 
are operatiti:; in the reirioii of irrld mnent. 
resiiliiiii; in the irreater power output ran;re 
•shown i»y the larijer class 1* bracket. 

Summary of Merits 

In conclusion, the cliaraeteristlcs of tho 
threi* types are as follows: 

1) Where tidelity is the supreme ref|iii- 
site. class .\ amplifiers are best, even 
thour'll they reipilre hijili voltages and 
Inriri* plate power consumption. 

2) Where sllirhtl.v trieater po\V(»r haiid- 
lini; capacity is desired In combina¬ 


tion with Inexpensive components ami 
economy of power consumption, at 
the expense of slitfht deerease in fi¬ 
delity. class A prime will suffice. 

3) Where still ;:renter jiower output is 
re(|nii‘ed. a proi>erly desi;'iied class 15 
amplifier can he n*Ile<l upon to deliver 
hi;ihly satisfactory results in many 
lases -xo nearly like class A pc*rforni- 
aiue that till* difference is not dls- 
tiu^ulslmlde to tie* human ear. In¬ 
creased cost of component parts is 
warranfiMl i»y tlie far greater savin 
in tube cost a ml extremely lew power 
consumption. 

Any a<I(iitional information on this subject 
or information pertaining to the seliHdlon of 
the proper class of eipiipinent for various 
applications will irlmlly be furnished by the 
writer. 



RADIO MONTH IN 
REVIEW 

{('ontinuiul frum /n/«/e7ll) 

(’ryps** liave succeeded in savimr many thou¬ 
sands of tiollars of property for citizens, as 
Well as apprehending many eriminals. 

I.ast nioiitli. however, rmllo tried an oven 
mere snldle way of lirniu'intr a wrenu-doer to 
justice. I.ieut. Itcjitfatis of the .lersey rity 
pTdice, lieard attd enjoyed a skit over station 
WiiNX. ilronx. N. Y. and reco^niziMl the voic«* 
of .lames A. Kalaliella, om* of the artists. It 
seems til at P\'t label la. wlio worked under an 
alias, was wanted by the New .lersey poliee 
for abandoniti^ his wife and two children 
durlntr last November. 

Wily Tdent. HetfUans called up the New 
York Rolice Departimmt who picked up the 
entertainer as he fin I sited his !>roa<lenst, ana 
he was hailed Into court as a fugitive from 
justice. 

The accomplishments of radio are becom- 
liu; more varied and numerous every <lay. 
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^^Ah, my dear 
Watson • • . 


Cetitealab 

central RADIO^hJ^LABORATORIEE 
MILWAUKEE WISCONSIN 


Theref‘$ no mystery about the 
popularity of this new RADIOHM 
for replocement jobs. You'll de> 
tect it at once ... for it offers 
smoother, easier, better oHenua- 
tion than ever before. Try a 
RADIOHM on that next job. 

Note the protect!nf meUJ 
strip that “makes eon* 
tact" with the resistance 
strip ^ noiselessly, 
smoothly, surely. 

CONTAXT 
BAND 

RESISTOR 
STRIP 


RaJw Srnifr J/m] 
W SOw<i» 


fcTl 
lAr I 


SHORTWAVE 

COILS 




Insist rm TCA nuallty when In 
need of S.W. rolU tit*riiiise of 
their srealer eftieleno 
ICA 6AKELITE RIBBED COILS 
Wave lenRths lfi-217 meters, 4 prongs. 

No 142fi. List Prlrr.._$3.00 

Wave lengths 10-200 meters. 6 prunes, 

3 windings. 

No. 142S. List Prlre.$3.75 

Also avollaUle In VLTUA LOW 
WAVK lengths from 0 21 meters, 
and tiroadrast bands, 190-550 meters, 

OTHER ICA COILS FOR ECONOMY 
No 1121 10-21 1 meters, 4 prongs, 

Itaketlte. List Price $2.00 

Nu. 1423. L.-200 iiiiUT'!. 6 pnmgs. 

Itflkelhe. List Price.$3.00 

. ICA INSULEX with HANDLE GRIP 
No. 95L 4 prongs. 10-217 meters. , 

LLst Price . $4.00 

No. 965, 6 prongs, 1C-217 meters. 

.^ 

Your /obher or favorite Mail Order House 
can supply you »iih any ICA product at 
40 % discount. If not write us direct, 

1C WIRING DIAGRAMS FREE together with BIO New 
SPECIALIZED S.W. CATALOG. All new and valuable 
S.W. Data. LIST PRICES on converters, coils, con¬ 
densers. chokes, etc. 

INSULINE CORP. OF AMERICA 

23-25 Park Place Peat. C-64 New York, N. Y. 





1 lO VOLT AC POWER 

From AUTO GENERATORS 
Thia unusual hook, complete with 
drawings and II lustrations, tells 
you how to easily change Fonl. 
Chevrolet, or Podge generators, 
anti produce 32 to 110 voUs. AC 
or DC. Olves power for radio test¬ 
ing. shop tool operation, floodlights, etc. Price only |1, 
AUTO POWER. Dept. U 410 8. Hoyne Ava., Chicago 


I ULTRA-PORTABLE 
! P.A. SYSTEM 

(ropf/MMrt/ from poffc 72S) 
of ronnoctlon cablo is provldotl with the dy» 
nninlt* spojiker, hosiOos ft. of cahlo for tho 
Inasiumii ns tin* spenkor is 
uitmnlt'tl williiii n sopanil)li* ctiinpnrtiin*nt. it 
I i.< possHdt* to tuM'rale tin* spt'nkor t*illu‘i* nt- 
I tatiiotl to Iho anipHlior sort ion piopor, oi* 

roinovod ihorofroni aiitl opoinlotl nn.v tlistanro 
apart. Thotv is nmplo rotnn within the 

spoaktr ooiiiparinu'iit \o storo not oiil.v tlio 
ini<Toi»ln)!io and siantl. Imt also all tin* iifrt's- 
sar.v speaker- and microphone-eahlc, etc. 

nil till* W. mo(l<*l. tin* input Inhe is a 

o:\ twill aiiditt aniplilii'r. the first plate of 

whitii is resistance etiiipled 1o the second 
I control-}:rid of the saiin* tube, tin* seeoml 

I plate t»f wiiich Is transformer ctmpletl to the 
I 2-2Ar> tubes in pnsb-pnll. t>perated with a 
fixed bias. This nrranjrement provides more 
than ample gain for use with earbon and 
cr.vsial microphones, elictnr-ma^Miclic and 
crystal phono-pickups, radio tuners, etc. 

The same lil^rli-train characteristic is pos¬ 
sessed by the 2.\r» 7% \V. niotlel and by the 
storatre-lmltery operatetl 13 \V. 79 model. 

Tbe class B 79 output tube model will he 
of considerable interest to those wiio must 
employ P. vV. systems in aulomohiles, trucks, 
boats or wiicrever 110 V. .\,C. poNver lines 
are not available. This amplifier system can. 
at any time, !)C oi>erated from 110 V. A.O. 
pow’er lines by merely employintr a special 
power-park in place of the storatro battery— 
those 110 V. A.C. power-packs are available 
not only for the amplifier proper, but also 
for the 0 V. speaker field and 0 V. pliono- 
trrnph motor. A simple pliitr and cable socket 
arrnntreiiieiit pro>i<les for Inimedinle selection 
of 0 V. storage battery, or 110 V. A.C. 
operation. 

A vnbiablo feature possessed by this stor¬ 
age battery system Is the fact that It con¬ 
sumes 7.2 A. per hour at full load. This Is 
ev4*n loss than tho storage battery drain of a 
regnbir car Ignition and lighting systi'iii. 
Therefore, the o|M*ratiou of this portable 
system in an nntomtddh* will not impose any 
undue drain on the car's storage battery. As 
the total power consumption of the 7 'V. 

A.C. model is less than lub \V.. incbuling 
the speaker-field excitation and the phono- 
motor. 

Extreme Compactness 

The amplifier chassis Itself measures only 
ins. However, no snerifiees were 
made ill either efficiency of operation or in 
the niinlity of reju-odiictioii. This w*as made 
possible by the use of tin* latest type of lilgh- 
galii tubes and their nssocbiteil phase revers¬ 
ing and resistance piish-])iill eoupling. low- 
volt age-drop mercury-vapor tube rectifier and 
the use of output tubes reipiirlng low’ plate 
voltage assured efficient am! simple circuit 
design with resultant eionomy in space re- 
cjiiirements. 

The control board is mounted directly on 
the phoiio-pickiip and motor board, wiiich has 
a cutout to assure easy aenss to the ampli¬ 
fier tubes. The frame of the motor is 
grounded and the entire motor covered with 
a shield, to prevent iiidncllve pick-iip by eitil¬ 
er the control board or the amplifier itself, 
both being necessarily located near the phono- 
motor, When the phoiio-plckiip is not in use, 
it Is cinmpeil into n bra<-ki*t. and of course, 
clears tbe loudspeaker mounted in the lop 
cover when the case is closed. 


Simplicity of Operation 
The extreme compactness of this P. A. 
system renders Its operation extraordinarily 
simple. It can he set up In a minute! All 
one has to do is to snap the locks open ; 
insert the line cord into a 110 V. A.C. power 
outlet : throw* the amplifier and the phono- 
motor switches on : and place the plioiio*-pick- 
iip on the record, and music or speech, as 
the case may be, will pour forth from the 
loudspeaker. The loudspeaker housing may 
be unhinged from the case and placed or liiing 
In any desired place. Its symmetrical eoii- 
1 .structIon prevents it from toppling over If 
anybody inadvertently comes to rest against 
I It. The loudspeaker front Is protected by a 
I metal grille, and prevents any mischievous 


or accidoiitnl action from damaging it. Tins 
is a valuable feature for all oiitiloor instnlla- 
tion.s, and is only too often neglected. 

The microphone in inrn. is also ])rovidc<l 
with a bing extension cabb*. ilje plug of which 
is normally inserted into the socket provided 
for It. N»» buttery of any kind is reipiired, 
as tin* power pack supplies the necessary 
mici-ophone current for (he c.nrbon luicro- 
plnitie. By manipulating tin* phono-pickup 
and the niienvphonc <nrrcnt controls, a hack- 
gnmnd of music may be siipcrimpo.scd upon 
spec*ch, or one may be faded lnli» the other, 
A master tone-c‘ontrol permits tone compen¬ 
sation for local conditions atid acts also as 
a fe<*dback eliminator wljca the loudspeaker 
is in close proximity to the microphone. 

l*Iie output of the control board is eon- 
nocred to tin* first control-grid n “twin*' 7h 
high-gain amplifier tubi*. 'riie corresponding 
plate cireuit is resistance coupled to one of 
the 2.\.1 pentode tubes, having the nnnsiial 
high gain amplification factor (>f 200. .An 
ILW. plate cli<)ke and small bypass condenser 
pn*veiit tbe pick-np and resultant rectification 
of ILF. signals. An entirely negligible 
anunint of the voltage output of this first 
pinto is fed through a large coupling conden¬ 
ser and a resistance nctw-ork to the second 
control-grid of this 79 tube, the output of 
which is in turn resistance coupled to the 
s«*ei)nd 2A.'> pentode output tube. .\s the 
vcrltages produced by the tw’o plates of the 
79 tube are exactly l^iO degrees out of phase, 
trin* pnsh-pitll amplification is obtained, and 
no bypass condenser need he placed across 
the 2.\3 cathode elrenlt. The push-pull out¬ 
put transformer lias a secondary winding of 
13 ohms w*!th taps at 8, 6. 4, 2. t-1/3 and 1 
ohm, thus permitting connection to any num¬ 
ber of loudspeakers. 

Microphone current supply is obtained 
from the w-ell-flltered power supply through a 
resistance notw’ork. .A resistor remains per¬ 
manently pbieed aer«>ss the microphone supply 
voltage, ns otherwise a high and destructive 
vj»ltage Is placed upon the microphone ev**ry 
time the microphone switch is turned on. 

List of Parts for Any One of the 
Three Models 

One portable fibre covered, reinforced and 
wood-lined port aide P. -A, ease w'itli lock : 
One “phono-motor and universal input and 
mitput control” board : 

One dual speed 33-1/3 .qnd 78 B.P.M, phono- 
pickup; 

One donhle-bntton carbon microphone and 2.'» 

ft. extension cable with plug: 

One combination 4-in-l mieroplione ring and 
stand. 

Additional Parts Required for the 
7^2 W. Output Model 

One Cnast-to-Coast 7% W. amplifier and 
power pack ; 

One light-weight dual-spee<l 33-1/3 and 7x 
1LP..M. pbono-motor and turntable. 110 \‘. 
A.C.; 

One 111/^ in. Ti.C. dynamic matched speaker 
with 50 ft. extension cnhle and plug: 

One set of 4 tubes, 1—79. 2—2A,5, 1—82. 

Additional Parts Required for the 

12 W. Output Model 

One Oonst-to-Coast 12 W. push-pull 2.\3 am- 
t)llfier and power pack ; 

One light-w’clght dual-speed 33-1 /3 and 78 
ll.P.M. phono-motor and turntable, 110 V, 
A.C.: 

One 11 tn. dynamic matched speaker with 
25 ft. cable and plug; 

One set of 4 tubes, 1—5.3, 2—2A 3, 1—82. 

Additional Parts Required for the 

13 W. Output Model 

One CoRst-to-Const 13 W. class B, 3 stage 
amplifier and 0 V. motor-generator unit: 
One light-weight dual-speed 33-1/3 and 78 
lLr..M, phniio-niotor and turntable, C V. 
D.C.; 

One 11 in. 0 V. D.C. <lynamlc matchecl speaker 
with 25 ft, extension cable and plug. 

One set of 4 tubes, 1—80, 3—79. 
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SUPER BAHERY 
PORTABLE 

{CuntUiHCd /roM pdgc 727j 

slioulf] he 30 ponnecto<l (series-parallel) 
that the terminal volta;:e is o V. This coiii> 
itiiiatinn will ;rivo unifurm life of the “A” 
jithI "M" liatteries. Should tiie builder desire 
a l‘>ii;:er ha Mery life, with a sli;;ht loss of 
sensitivity, use two No. **U’* batteries. 

T’liis will Kreatly len^rtheu the “IJ” battery 
life as it eitts the drain from about 13 to 8 
nuu When chan;;iii;; the operating voltages 
reineml»er to use one-half the uiaximum plate 
\oliage on the sercens. 

Contrary to the belief of many engineers 
this eireiut is not eritieal as to tube ehar- 
ncierisnes or to voltages applied to plate, 
s<reeii-gri«l or lilaiiuntt (li lament voltage 
should Hot e,\<eed 2.15 V,, of course). 

'Phe sen.sitivity curve (Tig. 4) will give 
some idea of what this little set will do, and 
why it can (»iM‘r.ite so well on a small loop, 

'The loop is wound around the portable car¬ 
rying case: 1(5 turns of lilz. wire spaced 
in. will be all that is iiecrssary. 'Tins wire 
slMuihl l»e wcniiiil in a groove in the case 
lufore tlie covering is put on. It is a good 
idra to paint I in* loop with several coats of 
iaciiniT Ijcfore covering. 

Tills portable may be used as n home radio, 
etiiial to any home set on the market, with 
the niiilition of a iiennanent magnet dynamic 
s| eaker in a eahinet large enough to form a 
giioil ha tile. .\ short aerial of about 50 ft. 
and a good ground, should be used to elimi¬ 
nate tile tlireetional effeets of the loop. With 
tile use of large sized ’*11” batteries, and large 
multiple haitery units, the eost of op¬ 

eration wlli l>e uhout ecpiul to a large A.C. 
set. 

Constructional Data 

The little portalde set described is rom- 
pb le in a wooden ealntiel 11 x 12% X 8 ins. 
deep. Tlie outside is covered with iniltntioii 
leatliei*. Tlie cha.ssis is iiioiinteil on a shelf 
above the hatterb's and is 12% x 7 x 2 ins, 
dee]!, made of No, 20 Idaek inni. chromium 
plated, Tlie mitire eouipment. Including bat¬ 
teries. weiglis 28 ll>s. 

The layout arningenient of the chassis is 
very important. (See sketch I, I’ig. 3.i Di- 
nienslons may he altered imt the general ar- 
niTigiuneiit shnuUl lie adhered to. 

This set is not hard to build if no altera¬ 
tions or subslitulious are made, hut slight 
< l:anges will In ing ilisastrons results. Von 
must bear in mind that liere you are crowd¬ 
ing together in one small unit an enormous 
uinplifying system, nnd any type of eapaeily 
or indin tive eoupling is apt to throw the sys¬ 
tem into oscillation. Sliielding must be very 
thorough. Incorrect grounding, i>inissioii of 
l>lament choices, or byimss eondimsers will 
cause coupling heiweeii the detector aTid K.F. 
tubes. Tills will manifest Itself in wliistlos 
and howls. The second and third l)arinonics 
of the intonmMlinte frequency are most liable 
to cause trouble. 

The design of this s«‘t was very carefully 
Worked out. Over 10 dinTerent models were 
built and studied and the one to be described 
is tlie result of (his work. It is heyoml tlie 
seope <ff tills artielo to doseribc In detail 
why tills or that is done, or liow tlie llnal 
results were obtained, hut if any remlers are 
interested, they may write Uapio-Ckaki’ for 
further information. 

.Xssuniing tliat the reader is going to fob 
h w this design in iltuall, we will begin with 
the antenna eireiiit (see Fig. 2>. Three liind- 
iiig post.s arc used, one for an nnteinia, in 
ease one is ever desired, one for the loop ami 
one (groiiiidetl to diiissist for loop or ground 
as desired. 

3‘he antenna ernl primary is honcyeoiidi 
w'oiuid witli IPO turns of 11-strand No, “iO 
litz. wire. Tile se«-ondaiy, or grid coil, con¬ 
sists of 144 turns of tlie same wire wound 
in the same matini’r. The (oils should be 
spa(‘ed s<^ that ud.iiKeiit sides are V^-in. apart 
(see Fig. 1). Counect as shown. 

'rh(‘ tirst l.K. Is a little out of tlie ordinary 
In that tlie primary is a small honeycomb 
coil f>f P5 turns of No. .38 D.S.F, wire tuned 
with a .001-mf. condenser across which a 
trimmer of 100 nimf. maximum cnpacit.y Is 
eoTineeted. The primary is located at the 


top. The secondary has .375 turns of tiu* 
same wire and wound in tlie same manner. 
It is located below the primary so that tlu» 
adjacent sides of the coils are in. apart 
(see Fig. 1). Connect us shown. 33ie sec¬ 
ondary i.s tuned with a trimmer condenser 
with a maximum caparity of 100 mmf. Due 
to the wide variation in commercial .001-mf. 
condens(*rs. and the small trimmer condensers, 
the number of primary turns may have to i»e 
varied slightly. 

Tile second and third I,F, transformers are 
exactly alike. Kacli lias two coils, lioin-y- 
comh wound, consisting of .375 turns of No. 
,38 D.S.(\ wire. 3'he primary is at tlie top. 
nnd the secondary is located ludow so that 
the adjacent sides of tlie coils arc %-iTi. 
apart. 

The oscillator coil is w'onnd on a piece of 
bokelite tubing 1 In., outside din., 2la ins. 
long. Start the winding at on(» end (let ns 
call it the topi. Wind down 58 turns <»f 
No, 38 I).S,(\ wire, 'rids is the winding tliat 
Is tuned (see dniwingi. 'Hie start of this 
winding g«>e.s to tlie primary of the first Inter, 
mediate, and the end goes to ‘TJ plii.s" 135 
volts. .\t a point *A-in. down, start wind¬ 
ing the pickup coil, .3.s turns of No. 28 P.S.i*. 
wire, wound in tlie same dinMdion as the 
fiist coil, 'riio start of this winding gfH-s to 
the filament of the coiuhined dct(‘ctor-oscilIa- 
tor tube and the finish go(>s to the (‘hassis 
ground. 

Many details, such ns padding, etc., aie 
shown in the circuit din gin m. Fig. 2. 3'he 

detector and audio circuit are of the conven¬ 
tional type luit lie sure tof adhere to flu* 
values given in the diagram. Otherwise the 
tone, sensitivity or battery drain will sulTer. 

The two filament chokes. No. 11, an* lfM> 
turns of ll-strau(l No. 40 litz. wire, lion(»y- 
comh wound. 'Fliese coils must he so located 
that the leads are very short. In other words, 
they must he nioniitcd V(*ry near tlie tula? 
SiM-kets to which they arc c<»iniected. A 
D.F.S.T, swit(*li is used for opening the “.\ 
plus’* and **i; minii.s” circuits, 

'I’he writ(*r will be very glad to liear tin* 
readers' comments and reactions to the ideas 
set fortli in this article. 


List of Parts 

One triple idnding post unit, 1 : 

One Ilamniarliiiid (*«iuulizlng condenser. 100 
mmf., 2; 

Three .\ cm vox 50 mmf. fixed condensers, .3 ; 
One special loop, 4 ; 

Fr nr resistors. .15-nieg.. % W., 5 ; 

Six .1-mf. (INdymct) tiilnilar condensers. 20O 

V.. 0: 

Six .5-Tnf. (Polymet) fiiluilar condensers. 20o 
V., 7; 

One set of antenna and H.F. coils, 8; 

One 3 gang raliable condenser with special 
oscillator section, 9; 

Two 12.000 ohm re.'iistors, % W., 10; 

3'wo special filament chokes, 11 ; 

(»ni- sjiecial o.scillator roil, 12; 

One .\erov<i'x ,0025-inf. (•(nidenser. 13 ; 

One Insiiline condenser, 75-350 mmf., 14 ; 

One lirst I.F. transformer, special, 15 : 

Six Insidine ronden.sers. 5-100 mmf., 1(5: 
Thn’c .Xerovox .001-mf. condensers. 17 : 

Two 1 meg. resistors. 18, 25; 

One 50.000 ohm, % 'V- resistor, 10; 

(hie 2 meg. rc’sistor, 20 ; 

One .50 mf, 25 V*, (i*olymet) elertrolytie eon- 
denser, 21 ; 

One 4 mf. 200 X'. (I'olynmt) electrolytic con- 
denscr. 22 ; 

One .5-nieg. 1 X\’. resistor, 23; 

One 75,000 ohm. 1 X\’. resistor, 24 : 

One .05 mf, (Polymer) 400 \*. tiiluilar eon- 
(h»nser, 20 ; 

One 300 ohm 1 \X’, resistor, 27 : 

(Uu* lUOO (dim wire-wound potentiometer. 28 ; 
One doultie-pole singled brow toggl<* switch, 
29 ; 

'I’wn I.F, transformers. 2nd and 3*rd, 30; 

One twin binding post unit. 31 ; 
fme type 112, 32; 

Five 4 prong sockets. 33; 

One 5 jirong socket, 34 ; 

One mugiietic speak(*r -5 in. size, 35; 

Oik* cabinet, 30; 

One nudai cha.ssis. ehrominni plaie<I. .37; 

'fliree No. ri'»0.3 *’15” batterie.s, 3.s; 

Four No. (5 «Iry celLs, ;.9 ; 

Five National i’liioii t.vpe 32 (»r 951 tiilics ; 
One National Fnion type 9.50 tulM?. 


SHORT-CUT 

SOLUTIONS 

TO SOME EVERYDAY 
PROBLEMS 



M ore than 250 handy 
methods discovered hy 
practical service men! 

In Sylvania’s FREE service booklet **Ser^ 
vice Hints,” hundreds of successful service 
men give you the low-down on tough prob¬ 
lems they have solved. Their tips may savo 
you hours of trouble-shooting on some per¬ 
plexing job. 

Mail the coupon for this useful book today. 
We’ll send it without charge, and put your 
name on the mailing list for Sylvania’s free 
monthly service bulletins, too! You geC 
handy information on all leading modem 
sets . . . and additional help each month. 

And if you have any pet methods of your 
own, the Sylvania Bulletin will tell you how 
to get free tubes by telling us your own 
discoveries. 


HYGRADE SYLVANIA CORP. 


Makers of 

SYLVANIA TUBES HYGRADB LAMPS 

ELECTRONIC DEVICES 


EMPORIUM, PA, 
SALEM, MASS. 

0n. s. Com.. 1931 


Factories 

ST. MARYS, PA. 
CLIFTON, N. J. 





f HYGRADE SYLVANIA CORPORATION B-11 
I Emporium, Pa. 

j Please send me your free booklet “Serrloo 
I Hints” and your free monthly Service Bulletin, 

I NAME . 

ADDRESS . 

j^CITY .STATE . 
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HOW TO BUILD, TEST 
AND REPAIR 
RADIO 
SETS 


Radio Construction 
Library 

Including TeI«vision. Shert-Wavc Receivers and Aute 

Radies. 3 Volumes. 6x9—Ii77 pages, 561 illustrations. 

Tlli^ iirarilf-al l.iliraiy include^: IMlAC’TJiWl^ Il.XDIO 
--Thi* IdiHluhlriital )iriiK-l)tles of radio, siresoiited in an 
uiider'taiiiUlile inaiinrr. lllusMated witli winking dia- 
rlaln^. l'U.\iTli‘.\L U.MHO t'ON.STIil’CnON .\ND 
UKT.Mit—Melliuils of Iwatinu trouble and rerepllon 
tauiln and TiuikinK uoikiiianlike rr)iairs. Iiis(U!>se!i iimd- 
trn .Short-Wa^e lUcehers and inslallatiun of automobile 
ladios fully. RADIO KECEIVINO TURKS—i'rijieiples 
oiiderlyiiiK the ot)erallon of all ^aeuuni tubes and tnclr 
live In rereinlon, remote eontml and precision measure- 
iiienl?. 

Helps you to unde island modem lytu- leeeiviiig sets— 
full of 4 oust met ion ilata ami jiraetit-al kinks for the 
«pel i I lie liter—a training course for seivhi' men. 

10 Days* Free Eiamlnatlon 
Easy Terms 

McGRAW-HILL 


_— 

|~McGRAW-HlLL BOOK COMPANY, INC.. 

I 330 W. 42nd St, New York. | 

) fJenilemen;—Send me the new RADIO CONSTRUC* I 

I TION LIRRARY, all charges prepaid, for 10 days' | 

1 Free Kxaniinatlon. If satisfactory I will send $1.50 I 

I In 10 days, and $2.00 a month until $7,50 has been . 

paid. If not wanted 1 will return the books. | 

I Name . | 

I Home Atldress . I 

I City and State. I 

j Position . I 

^ Name of Comiiany.JlC-ri-34 | 


A RADICALLY NEW 

TUBE TESTER 

NOTE FEATURES AND UNEQUALLED 

price of the 22 



I, Neon leakage and ctHii* 
plate short test auto* 
matic. 

t. Line voltage regulation^ 

—Plate and fllament 

3. English reading scale* 

4. Tests all tubes. Pre- 
visiens for future types. 

New tubes can be 
added without remov' 
ing instrument from 
case. 

5. AND allows capacity 
tests good—bad—leak¬ 
age (vacuum tube vott- 
meter principle) 

0. Resistance measure¬ 
ments SOO to 2 megs 
wide separation. 

7. Continuity tester on 
neon or meter. 

6. Veri * chrome lettered 
bakellte panel. 

This tube tester and shop tester for 
a price of only $22.50* 

10 days trial—money retunaed it not satisfactory* 


822.50 


L & L ELECTRIC COMPANY 


Dept. 9-A 

336 MADISON AVE. MEMPHIS. TENN. 


PRACTICAL 
RADIO ENGINEERING 

An opportunity for RADIO 
MEN to enlarge theh scope 
of training. 

Whether elomentaiy raiHo 
princif)los or ailvunced sub¬ 
jects* sound Hpplications or 
practical radio cnirineeriiip* KCA 
Institutes is pri-itaml to give you 
the instruction you need. 
resident schools new YORK AND CHICAGO 

with modern standard eoulpmcnt 
EXTENSION COURSES FOR HOME STUDY 
under convenient "no obligation" plan. 
Illustrated Catalog on Request 

RCA INSTITUTES, INC. 

Dept. RT.S 

73 Varick Street* New York 
1134 Merchandise Mart* Chicago 



UPLIFTING THE 
SERVICE PROFESSION 

(f'oHfiHHrd from ptHfv 72.T| 
luising tlio \2 luliUtm radio represent the 
pr4Hlii4‘t of l!(Mi railio set nminifaeturers : old- 
liiiiers in tin* tielti. To the writer tliese IlOO 
tnuimfaeturers nn‘an men wiio iuive givt'ii tile 
best of tli4*ii- engineering skill ami years of 
tlndr tiini- to di-sigu tlie sets now in tlie 
4-iisi4miers' lioines. Tin* siH'ei'ss, ii4)t only of 
tlii'se n)4‘i] anti tindr euiniiaiih's, hut of future 
rjitliti linsiness as a whole* will th'pi'ini solely 
I upon tin* satisfa(‘tion of the users ainl tlie 
I life 4if tlM> set, it iimsi Im‘ r4'niemh4u-4>tl that 
I the maiiufa4*iiiref of these eiistounTS' sets tle- 
peinls upon repeat ortieis from the eiisitkmeis 
when tln*y desin- n4'W4‘r sets to replace tlieir 
cd4l ones wlieii they are worn tint. 

' Rules for Service Men 

, .\llow the wiiter to state that during tlie 
pi'.st l.T years id e4Uita<‘t wiili the laditi iiiib- 
lie anil f4>ll4>wing the f4K>tste))s of many Ser* 
vi4-e Men, tlier4‘ has Ikhoi (»n the part 4if the 
Si-rviee Man eiitiridy too niOidi knoeking of 
ilie rail it! S4MS tliey Imve been 4*alltHl in to 
repair. 

On 4iiie ueeasioii I was asked t4> servie4» ii 
battery S4‘t. ,\ft4‘i- making an inspect ion of 

the set ami noting that s4>im‘oue had already 
torn the set apart, 1 ttdd my enstmiier that 
1 did mit lielieve the set won hi justify the 
expense of rehuilding; thjit tht* Is-st thing to 
do was to ti*a4le It in on a now set. My ciis- 
tonu*r askt'd me t4> wait while ho called in a 
deiiler. This dealer sent his Service Man 
ditwn to appraise the set ami here Is what 
happened. 

This Serviee Man no siKUU'r 4aime into the 
room ami mitleeti tlie set when he just puffed 
lip ami said. ‘‘Well, well* I don’t blame you 
f4»r wanting to tratle tliis set off. Why. tliat 
mamifai turer never ilUl builil a s4*t that would 
wtrrk — they tire ttu) 4-heap.'* And 4nil he 
burn it lip I 

The 4-iist4um'r siiiil, ‘ What will .V4Hi giv4‘ me 
f4U* it 4U1 a iM'W set V” 

'I'he Servi4-e Mtiii replied, "W 4 dl, 1 4-an’t al¬ 
low y4>u nnu-e than two dollars for it." 

The 4*iistinner of eourse blew up and said* 
"Nothing iloing—I paid ^l^o.OO for that set 
only two y4*ars ago." 

When th4> Service Man saw that he was 
losing 4>nt lie baek-tracked, tlnally telling the 
eusTonier he i-uuUI re-design and rebuild the 
set so timt it would give him mueh better 
service I 

The oust inner came into the next room 
will're I was, tolil me what the Service Man 
said, stating that since lo' was reaily to buy 
a new set anyway, be woiihl hd the Si-rvii-e 


Man build it over and tlu*n piMlille Ti off, as 
be couldn i gid anytliing for it ttie way it 
was. ‘Pile ServiiM* Man iigi’4‘<‘d to rebuihl the 
set, let the customer try it mil and if ii was 
any better he eiinld pay him for his work. 
Itut the "redi^signi'd" set never diil work 
right, and this Service Man never diil gi-t his 
money. 

1‘he point is just this: NKVKli ATTl'MI’T 
TO i;o TiiK MANrKArTn:i:i: (»m: i:kt- 
TI*:U. HKDAIK Till-: SI"!' dTST AS TIIE 
MAMKAirrUKK I iKSHlM-:! i IT. If it 
doesn’t work Uki* other seis iif iliffi'riau mann- 
factuii'rs* hd tlie customer timl it out, as this 
is the only way reliahle meiihandisi- can be 
fei-ogiiizi'd, I always ligiire that the iiiaiiitfai'- 
tnri'r has sntlb-ient lahoratory servii-i^ anil en¬ 
gineering skill to know* more about it than. 
I do—or else I would be a radio set de¬ 
signer. (l-Mitorial note: 1‘he aforementioned 
fact is soundliing a great many Servire .Men 
should remember.) 

The moral of tlie ahove story i.s ; Service 
Men—know your limitations ami never try to 
exceed them! 

Of course, 1 have spoken from the free 
la live Service Man's side—the man who dois 
not sell radio seis but sells only service amt 
m-eessoi-ies. The angle is a little different 
with the dealer wdm sells railio sets a ml ser¬ 
vice, hill tactful salesmanshijt will haiidle 
tliis problem snercssfully. 

Free Lance Servicing Versus Dealer 

In tow‘DS of ID,UOH population and less, tlie 
a\'ei‘nge dealer eaiinot afford to eipiip and 
o]ierato a shoji on a scale as tluit of an in¬ 
dependent Service Man. The fact that the 
dealer is looking for the protit on the nier- 
eliandise sold will always encourage ihe deal- 
ei*s Service Man to be more intent upon sell¬ 
ing, rather than to see that the radio Mds 
stay soil!, 1 have seen many sueli Service 
Men sell a new* set of tubes, instead of re¬ 
placing a new resistor as should have bemi 
done—and the customer’s set soon acting as 
it did before serviced. The dealer's Service 
Man will ill ways sell a new set when he has a 
ehunee for jiroftt to himself! Now maybe 
the enstomer has just farts ami reasons for 
not wanting a new* set. If he crowds the 
sales argiiinent. the customer feels that the 
Service Man is just trying to sell him. This 
alene 1ms come to iny attention so many 

times tlmt 1 guess 1 raii't see utiythitig but 
ail inilepeiidi'iit service shop. 

So many ciisioiiiers have repeatedly Faid: 
"1 feel free to talk to you about my radio 

sot. 1 know yon will not try to sell me ii 

new set but if you really say my receiver is 
worn out, TU take yoiir advice and get a new 
one." le this lurt proof enough that fair 

dealings and honesty will make a service shop 
pay? It does, 4tntl /aji/s ifvilt if good, com¬ 
mon sense business nietlmds are followed. 



A condenser bank for substlution work In set 

testing. The instruments shown here arc part ^ combined oscillator and condenser checker 

off the Service Man*s "kit of cures**’ —the panel appears above. 
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tlK new tube^! in it V* To mo tliis point Is 
like tryiii;; to take an In^'ersoll wateli and 
put ihr pans of a llafiiilton in it. it just 
1 ‘an‘t bo done and done rij'bt or prtditabi}'. 

1 tliat tli<‘ radiit has hofii d(‘si;;ncd 

.'Mill built and halained fur that partiriilar 
M*t*U|) like tile ln;;ers«di watoli. .\ltlioii;;h 
iliore are rertaln times wln-n a new tube eau 
he used in a (eriain soikei, I am taking; tbo 
point of tlio wlnde set of tid»es to he eliau;red 
loi* tile iM'W ones. If lids was [lossilde we 
would not liave tnatle advaiieeinent in the art 
that has heeii made up to tlate. 

Wlam yon an* railed in to service a ra<lio 
Set y:ive tile best serviee of wllh'll yoii are 
eapalile. and reiaemher tliat yon have ii woii- 
<li i fiil liekl to sell sui»plenientaIy inorchan- 
ili-e, such ns aildltional loiidspeiikers^ remote 
eoiM ftds, new aerials and pla^s. eie. Ihildio 
address ampliliers can he used, in the home, 
for nurseries und maid service. The i<len of 
re-mouniinu: radio chasses in <ahiiiets or 
oilier pieces of furnitnre. as well as in the 
walls nf a room and many oilier [daces, can 
he sold. Truly, there is a wide tield for I lie 
independent service simp if tlie leclinieian 
will just use his lu‘ad and apply a little in* 
;:eniiity. And liow alMint the auto rtnlio held 
wldch jroes hand in hand witli servica* shopsV 

Learning Radio Fundamentals 

I.et IIS slop for a nnmietit and make n 
cjiiick analysis of tlie I’adlo si*t, and what 
I oiistitnfs its fteneral iiiakc-ni>; 

I I I 'J'here i'j the steel cliassis ; 

rJi The wire used fc»r connections; 

♦ t’lMtdensers—lixed. varialde and electro* 

lytic; 

i4i Itesistors -hxed and varialde; 

i.“ii Ihullu tiil>es ; 

(Oi Tnniiig colls ami tninsforniers. 

Now tlie lirst two items do not canse us 
miudi <*oue<*rn. hnt tin' rest are our eliief 
“hreatl and butter” elements. In hnilding up 
a ratiio service shop let s hold to tliese Isist 
four items as the lia'^is uimhi which our 
kiiowicHige and technhpie is to he hniit. an<l 
design onr eMuipment aroninl tliese fiiiida* 
mentals. It is assumed tliat tlie prosiiective 
sho]) hviihler has itad a thorough grounding 
or selnxding in ra<lio. ami knows tin* scieiiee 
of these four hasl<* tdements so well that wdien 
a set conies in to lie repaired lie ean take one 
ItMik at it. determine whetiier it's a “super.” 
or “'I’.it.r.** set and ilraw a mental ph-ture of 
the fuiKlamental liook'iip. and thus i>ietitre 
liow* the various circuits perform or work. 

When parents of railio tnimleil boys ask 
what is the best eiliicatioii a hoy <‘an take to 
hccrniie n radl(» teciinii ian I womler if they 
really realize tliat ra<lio scleni*c lias no^w 
progri»ssod to such an extent that it means 
many years of radio s<*liool am! practical set 
sliidy, I tell tlu*m tin* hrst tiling ailvisalde 
to do to become a radio tecliniclaii Is to learn 
the radio telegraph code. If the prosiiect can 



A useful resistance bank for resistance 
measurement. 


master this to tlie speed of 20 words per min* 
ate. lie certainly iins (mongli intestinal forti* 
tinle to take ii lomplete radio <‘onrse from 
some of our well-known scliools—lie certainly 
will stick to riuiio in any of its hranches. ami 
most lik'*ly make a success <if it, 1 ilon’i 
know of aiiytliiug that will test a person s 
palimici* ami bring out liis siick lo-ltdve-iicss 
more, iliaII tin* mastenng of tlie radio tele* 
grai»hic code. 


1 


Service Receivers in the Home? 

As tiio writer lias spi'iit the last 2U years 
in 1‘adio S4‘lliiig and servicing in fail, grew 
lip witli railio tlie mucli dehjiteii iiitesiinii 
that tile Serviee Mali lias to eonteiid witli is, 
“Slioiild radio sels he seiwieed in tin* cus¬ 
tomer's liouieV' My experii'iiee and ideas to 
dap* ai‘c^ ahsidiitely. “NO I” 

l.et’s look into tins from the customers 
siile, i’niisider tin* mistn^ss of your custom¬ 
ers home. Would you like to luive tin* “in¬ 
sides" of your radio set spread all over the 
llofir - the soldering iron iicaliiig ii|> on yoiir 
tahli* tlip dust and dirt that is hound to 
ifillei t on ami in riie railio <*liassis scattcnil 
all over yoiir elean lloor or rug'/ nf course 
yon wonldn't. Mr. SiTViiv Man. <lid you cvm* | 
iind a enslnrm*r's table tiiai wmild make the 
1‘iglit kind of liem‘h : or one tliat yon didn't 
liave to he <*nrefill of seratchingV No. of 
coiir.se not I l»id yon ever lind pli*nty of 
ligiit on .vonr work from the average living 
room, chumlelier or p'ading lamp'^ hid yon 
ever have with yon just tlie tools yon would 
like to list*: nr just tlie paris yon needi-d on 
the ih'st enllV I*ll Iiet tlie last 20 radio sets 
yon si*rvi<‘e<l ,vou eannot tmtlifnlly say. “it 
was just as easy to <lo the work in file lus- 
tonirr's lioiiie as in tiiy sliop." Would your 
doetor <‘ome lo your liomo and perform an op¬ 
eration on your tonsils; or operate on yon 
for apjK'iidicitis on your dining ri»om laldi* or 
yoiir da vi'iiport ? 1*11 say lie woiildn’r. Then 

W'hy is It any more logical for a rmlio Smwice 
Man to operate on your radio set in your 
parlor than It is in a i>lace wdien* you have 
taken the greate.st of jiains to imihl yoiir 
shop so yon ean render ctiicient servi<*e in 
the shortest possible time? 

I can't see wdiy most Service Men don't 
pick up old se<-oml-liaml niilio leeeivcrs, reeon- 
ditloTi tliem in tlieir spare time ami h-ml these ' 
sets to ilieir ciistoan*rs while repairing their i 
sets. No customer wdll object to using yoiir I 
S4»t while ills is In the shop. In some in¬ 
stances you might sell this set to tlie cus¬ 
tomer. because liis family's program ileslres 
interfere with ills stdecilon of programs. .\lso 
there may he a Iionseinaiil for wdioin the 
owner woiilil get an extra set to help kre[» 
liei <*ontoiite<l with iier job. in ailditioii. the 
lending of tins set allows you more time to 
do a better j<d> on ids set, in*rmlts yon to ar¬ 
range your w‘ork so as to handle more call* 
(this idea alone will more than reiiay yoiii. 
an<l may enable yon to sell a set. 

Mow many times have you been called in 
to fix a set say about three or four o'ehn'k 
In tlie afternoon (Uily to maki* a set analysis 
ninl iind tliat a condenser seeiion is out : you 
still have about four other calls to mako, yet 
your cust<uner slates tliat lie “lias friends 
coming in for evening to play hrid^Te and 
tile re is a eertain program that tliey want 
to liear?” Wlio liasn't labored many tinn's 
under this comlition*? Wonldn’t tlie I'oiiveid- 
eiice of :i set tliat yon cc»iihl leinl liiin let yon 
out iii<*ely and allow yon to do a real job on 
his set ? Yon bet it w’ould ! 

Radio Servicing is a Profession 

So let's take otT oitr eoats and stinl.v tills 
service problem in real earnestness. Kirst of 
all. wliat i.s radio servicing? 'I'o the writer 
It Is a profession- a i>rofessloii on the same 
basis as that of a iloctor. 'Phi* real Service 
Man ha.s spmit yi*ais in study, and lias taken 
.KOM/c kind of scluMding to fit liiin in this 1 
scicnee. liis is not just “plier and screw- 
<liiver” work ; niid it's not a traile that can 
be learneil by simply ihdiig work on raiho 
sets. It takes ntiuhi. It takes c.r/icricaec, 

II takes hmU* ivurU and ingenuity, if Si*rvice 
Men will just look liack over tln*ir «*xpcrienee 
tlic.v call see tliat it lias taken a lot of money. ! 
tf* gel tlieir experience, as well as time and 
study. I 

If y«ui. Mr. Servile Man, have learned that 
tin si'cret of success is liaril work, tln*n give 1 
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H KRK\S a quicker-acting*, easier- 
operating tester tliat ena!)le5 you to 
make more calls at tlie lowest pos¬ 
sible cost! Here's a tester that 
thousands of service men prefer be¬ 
cause it makes each day’s work net 
them a bigger income. Put Xo. 
710 on your payroll—XOW I 

The Ko. 710 Tester tests all types of radios 
. . . both new and old—and easily handles 
tlie most advanced circuits and newest tubes. 
This better tester is cqitipiied with a practi¬ 
cal selector switch wliich makes it easy to 
check all parts of tube circuits by connect¬ 
ing to the set sockets. Selection tor testing 
voltage of plate, griil. cathoile. suppressor 
grid and screen grid is quickly and accu¬ 
rately done. Plate current, filament volts, 
line and power supply volts, resistance and 
continuity are measured also. A battery is 
furuishetl for continuity testing of trans¬ 
formers, chokes, etc. 

The No. 711 Tester is the same as the Xo. 
710 .. . except that it is equipped with the 
new Triplett D’.Vrsonval Volt-Olniinietcr. 
This instrument has 1 ()()() ohms per volt re¬ 
sistance. Its easy-reading scale makes it pos¬ 
sible to accurately read up to 3.()00>000 ohms. 

Your Jobber Can Supply Ycu 

. . . with these advanced testers at Dealer’s 
low net prices. The No. 710 Tester is only 
S16.50. The No, 711 Tester is only $24,75 

Readrite Meter Works 

110 Collega Ave. Bluffton. Ohio 


Literature is FREE! Write today. 


READRITE METER WORKS, 
no College Ave.. Bluffton. Ohio 


I OiiMeint-ii; Scn<I me rataluR imi Ueadrlie Totters No. 

| 71n aiKl No. 711 .. . ami rontpleie line of sertlUtic 
eooipmenr. .Nbo send “Protif* folder, which lllm- 
I Irale* lt*tl«*i> from xpni<-e men. 


I Name ... 

I 

I Street .\ddress. 

I nty ....Slate 

r 


RADIO.CRAFT fo 


JUNE 


934 


751 
































































BUILD YOUR OWN 

SHALLCROSS 

UNIVERSAL 

TESTER 

For $41.50 Complete 

VOLTS 
A.C..D.C. 

ilMIti illlHlS 
pi-r toll 

MILLI- 
AMPERES 
D.C 

l-i»-l»n-lo00 

CAPACITY 

.MW - 10 MM. 

I'npfr or 
ele<in»l.vtle 
(ooden.'tri 

INDUCT¬ 
ANCE 

1 - lo.iMHi ll<-nr># 

•5^5,000,000 ohms D,C, Resistance 

Send 6^ In stamps for the new Bulletin 
No. 611*P containing the complete 
wiring diagram and operating in¬ 
structions for this modern service¬ 
man’s instrument. 

I^JhALLCROSS MfG.raj^P^Y 

CUxliivai^Haiutun^ /ttUiamat/L. 

Auul^cmuik k^UiiutL. 

700 w*c DAOl IOUHVARO 

COLLINGOALt.PA. 
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loiife and "IIOKT* 
liVAVK Hadlo He- 
ii-her lhal arto- 
all.v Ki-t« local and 
f orc 1 frn l>rn•» d* 

Dolicc. amateur, alr- 
Id.mc. 4tf.. timi.-iiii-slons 
direct! So and fool* 

"■ "I ilnil III! ra«!io kiiowl- 

__ R V^*^etlge Is ricnU'il 10 iiiit ii hito opoia- 

lion! 1'hoii•anils now In n-e. Ovtners 
rejiort recrt>tloii i.f ForelKn Stations with ainazlriR \i Innii. 
Woilt. on two inexpen-ite hatlerles. Not a toy! UKsfl.TS 

(;i ahantekd: 

An- M»n»tru'lion kit' liaie all noicssary- tiart^ ntonnlid 
on aftrat'titr uieia) elniv'lb and panvl. all na<Lv fur wirhiK 
Tiriir idulure dlazranu. Wfri- it yiair-elf! iTs ea-y. 
ttniy six ronnenioiK and ilie -et !'> Jeady to operale. 
Wati'linKih raiiKe IT. u> liUii tii(*tf.rs. i'omidelt* KI 1 -. »iih 

ONE TUBE KIT $|.9S # TWO TUBE S2.8S 

(Wired and tested for $1 extra) 

TUBE Sim lid lur iisu on one dr> rcll.$ .85 

PHONES Jtouhlo Elrad-et . $1.25 

ORDER now: Send SI. balance C.O.D., or if full r«- 
mittance we pay postage. 

Liirm*. ilir«-c lohir MaE* ut ih 
[ WOltE.n. Time f 'liail. S.W. 

Station Mst. lalUiddc 'linn I 
U‘a\e I IIIonnat ion.. Send 25c I 

ACE RADIO LABORATORIES 

Ifll# BROADWAY Dept. R6 NEW YORK. N. Y. 


LOOK! 


iNOW! 



I Jm'-i :i liifh* bit more for tlir prim of tho jol> 
ii. u'lnitl lijirtl l■^T^ll•r to ploa^e, ' 1*11 kt* time 
rni>ii;;h lo t lfaii and polish tho tahinrt. soo 
iliHf I III* tlial is in the rt iitrr of tlio opniiin^^, 
tin kiiolis arc anti fri*o. ‘ri‘ll your i iis- 

tnnn*r that ht> has a iiim sot and tluit it has 
hoi'll wfll taken taro of, aTii) then you will 
lU'ViT have to worry aln*ut t-mupi'titiiui or 
>nur piifo. ISO sure to ox pin in that yon ;:ii:ir- 
antrc yniir work aiut fur tlinn to lot ynU 
know :it idiio if thoro is anytliins; that is imi , 
Sill is factory. Do those thifi:rs jiiul you tali 
oxp4M t sueeoss iu ratlio si’iviee work. 

’rih- fiillowiujir are elosnly uppi'oximato fi^r- 
uros f4*r equippiujr a linlio simp. The pro- | 
riiiun* for jriiin;: into tliis liusiness anti con- 
tlueiinsr it will ho oinlinotl in the 

nt'.xt issue. 

Approximate Cost for a Radio Service 
Shop 

T* -t Kiiuipmont (Usoillator anti I'ni- 


vorsnl Motor) .sirm.nn 

hiiilio ISmiuIi . -tn.tiO 

ISiitliii iSeiieh Tost Panels. KKi.OO 

Ktnliti 1*..\. Ihifk (rotuiOete 1 . S.'.OO 

W’tirk Uonch . ITi.oo 

t tiuiiit-rs (21 . 20.00 

Maehinery itlrill prt'ss. saw table, 

;-M-iinlt‘r. luntor and sliaftlti^i. 12n.on 

Maeliino Ih-nch . 12.00 

'I’lllH' Dheekor . .Ml.oo 

Air roin)irossor . 2ri.oo 

Maiul Ttiols. l.^O.OO 

Slio\v-«iiso (seftiiitl-handi . 20 .O 0 

Desk I soeonti-hiuitl I . :;n.no 

l.if:liiin;: fixtures . .'{O.OO 

Siatitinory . :k’.00 

’I'ahle iiiul Chairs 1 .sffinitl-hntitl 1 . lo.OO 

raintin;: and remodeling store and 

shelving. 100.00 

Signs . T,‘i.00 

M iring tif store. no.tiO 

Tulip sttrek . 10(1.00 

hiitlio sioek tif parts anti at-etssoiies. . 400 .00 
( ill (second-hand) . 2."»0.O0 


tittin* siipplli's (filing easrs. type- 

wrlt(‘r iiini hooks, nil sei-iirnl-haiul 1 . ino.oo 

$1,072.00 

{to he roHf/«i(Cd.) 



INFORMATION BUREAU 

(ConfiwMcd from paoc T.'IG) 

AUTO-RADIO NOISE SUPPRESSION 

t2t;:D William Iliown. New York, N. Y. 

(Q.) I have been rending with interest 
the various articles in Uapio-Cbaft r(‘gurtllng 
aiifn-radio luiise t'liinina I ioii. 1 liiive dniie 
a good deal of Installation work, and there 
(ire some installations which just refuse to 
respond to any of the treatments (although 
I Itnve not tried the shielding method de- 
srrihetl in the April issue 1 . 

I am particularly interested now in a 
method that I read about, but cannot find 
any practical Inforinatiun as to luiw to make 
llie devb(* or how to connect it to the igni¬ 
tion system of the car. I am referring to the 
method of tuning the Ignition system to a 
fieiiuency remote from the broatlcnst hand. 
Can you tell me how this method Is worked 
and how I can make an experimental set-up 
to try It out? 

t.V.) VTe are showing a .section of a com¬ 
mon car Ignition system, in Tig. Q.2(».'J. This 
includes the ignition coil and the breaker 
points of the distributor. Tlu? ignition trans- 
fiuiner u»r coil as it is commonly (‘ailed) in 
conjunction with the distributor and the 
spark plugs constitute a circuit almost Identi¬ 
cal ill action with the spark transmitters used 
years ago. The circuit constants of mauy 
cars unfortunately tune this spark transmit¬ 
ter circuit to a frequency within the broad¬ 
cast hand or to a barnuinic of some of the 
broadcast band frequencies, it is well known 
how broad a spark transmitter tunes. TTom 
this (‘xplanatlon, it Is easy to see why intcr- 
ftueiice is set up in the sensitive auto set. 

There are commercially available units for 
the purpose of tuning this spark transmitter ! 
circuit to a frequency far removed from the | 
broadcast band, so that any harmonies that 1 
fall in this band are so weak that they do 
not cause any trouble. I 

In the circuit, we have shown the * 
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of These 
Popu/arShort Wa^eBooh 


nero's money rut rlcht into jour pocket—^here'i b tar- 
Inc you necer Kavo u thuuitlU to. You get absolutely 
FKKl*! any one or more of the regular 25c «nd 50c short 
uavc books willi a year's '^ub.'crliition to SlIuHT \VaVF 
the Ratfio Experimenter's Masuine. .\ one 
year's jubscrihtion liriiiKs you one fifty cent book or two 
twenty live rent book.s; a two-year subscription brines 
jou two fifty cent books ami any one twcniy-fl\e ceat 
book. Decide NOW uliat (looks are most necesstry to 
jou—then send us your subscription by return malL 
The books will be sent to you Immediately. 



No. 1 No. S No. 3 No. 4 

50c 50c 25c 25c 


'T^ms popular ihert-wave Tnagaxtne Interests the great 
army of "hams," broadcast listeners, and general 
radio students who are Interested in experimental as 
well as scientific angles of short wave development and 
aPPlteatlon. In each monthly Issue appears the largest 
and most eorreet short-wave ttation call lilt, and im¬ 
portant construction articles on receivers and transmit¬ 
ters. including "pieturixeiF* diagrams easily understnod 
by anyone, a big feature "originated" liy SHORT W.WK 
CRAFT. You’ll also find the latest news about short¬ 
wave physics, micro- and ultra-short waves and other 
appllcatlana of this newest branch of radio. 


Many Short Ware Sets to Build 

kfany excellent short-wave sets with complete construc¬ 
tion details with "picture" diagrams, are found In every 
issue—these acts vary from simple one* and iwo-tuhe 
5iets to those of more advanced design, five and eight 
tubes. 

Big Silver Trophy FREE! 

Recently inaugurated by Mr. Hugo Oemsliack, Editor, 
was the "Short Wave Scout Contest." To the Short* 
Wa\e "fan" who has logged ami obtained verification of 
the largest number of short-wave stations from all over 
the world, during one niontli, will be awarded a magiilft- 
ent slhcr Short Wave Scout Trophy. 



SHORT WAVE CRAFT, Dept. RC-634 
96-9B Park Place, New York, N. Y. 


Gentlemen: Enclosed vou will find my remittance for a 
subscription to SHOUT WaVE CRAFT for 
[ ] One Year @ $2.5f) (Canadian and foreign $3.00) 
f } Two Years @ $5.00 (Canadian and foreign $0.00) 
Send me FREE booka which are circled below. 

12 3 4 


Naae . 

IddroMi .. 

City .Bute . 

(Bend remittance in check or money order. Regtitcr leU 
ur If II eotklalaa ceah or unused U. fl. Poatag* Staapa.) 

MAIL COUPON TODAY 
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a<iiiilioi) <if a roll and two rondrnsorj* wliirli 
arc coiiii<-< i4*<1 lo The liindinK the side 

cf file disirihniof. This |>ost is tlM* U hat- 
lery roiiiiiTtion lo I In* breaker iiolnt. This 
tUTieil eiri uit is a shunt tuned eirrult siniilar 
to ihe tiniiii;.' -ii'i-Mits in a radio set. it 
he notiee^l lhat the >;roiind Is made to the 
mid-point Im-iwim u tlie two eolidi'iisers. Tliis 
prevents u sluui eireiiit uf the <listributor. 

'rii»- roll for this iioiKe lUl<*r is W'oiind with 
4411 turns of niiinher enuinel wire on a 
lorni 1 in. in di;inioH*r. 'rin* turns are ran- 
tioiu wcniiifl in a spjow I iin-h hui;.' on the hirin. 
Thi‘ ii»ndenser< are .tH-iiif. iiiira ov papor in¬ 
sulated niiiis, pr*‘feriably ilo* foninr. The 
<’oil and eomlensers should he placed in a 
imdal box, at letist 4 Ins. to a si<le, and 
iiukunted as mar the distributor as posilble. 

.\<h]itii)iia 1, anti tTiore detailed jiirnimatiou 
oti the df‘sl;;n anil installation of a noi<r 
“niiier out*' ( »y rosoiuitinv' the i^niition eir- 
<nii of tile ear) is enntaim'd in the artii'le, 
**lh'dm iii;r I'ar I»a<lio Iiiterferenre,** t>y Frank 
N. Mayer, whji li appeared in the .lime. i;i;j.*l, 
issiu* of i:.\moa*UArr, p;;, 740. tTliis item 
was a flirt hoi efuiiinent in l oUTieetioii with 
the artiele. “liiierfeieiiee I^liiiiiiiati<»ii in i'ar- 
ihidio Installations. " in Ihe Fehruary, 
issue, pjr. 471). - 

NATIONAL~FB-7 

(2G4) Mr J. it. ilarrisuQ, KnoxTlUe, 
Tenn. 

(Q. I Can jou print the rlreult of the Na* 
fl<mal FIt-7 reieiver and explain what the 
tw<i oHidllators are for, I have seen this cir¬ 
cuit pi'iiite4i re<eiitly, and I am pii7zlod by 
tin* tW4) oscillator circuits. Is this a double- 
8up<T In which the si^rnalg are heterodyned 
ti\ice to match the interiu*‘diate freipn-ncy? 

t.V.i The circuit f)f the National FI»-7 set 
Is shown below, Fijr. Q.l*t>4. The oscillator 
at tin* left side of the circuit is the usual 
siiperliet, 4-sciUator for frequency chan>;ing. 
The other fi.«?4‘illiilor Is a beat oscillator for 
making; a carrh-r wave audihle. This oscil¬ 
lator Is tuned to a freipiemy 1(HM) cyih-s away 
from the int^^nnedlnto fre*pu‘n<‘y. Ily beating 
with any ineoiniiii: <’arrlor, a whistle is heard, 
'riiis simplifies tuning ’plume stations, and Is 
essential for *'\V tiole signals, as otherwise, 
«mly the key I’ileks wonhl be audible. This 
comlition is (-onimonly ktH<wu to all amateurs 
who US4' sup«'rheier*KlyTie sets for pieking up 
<‘<ule sigtials. 'I'his iisrillator Is eipiipped with 
a swilrli so tbat when a phoin- station is 
tuned in. the whistle ran be <dlminated. 

It is ini4‘resthig |o mue one otlier point 
nlmut this n‘«H‘iv«*r. 'rite first-<leteetor and os¬ 
cillator tuiUMl I iri iiifs are arranged in such a 
way tlial onlinarily ilie r<mdenser shunts only 
a iiart of the ceil. This is for tin* purpose 
of “bands|)reading,” to simplify the tuning. 
However, thi* enils are provided with hase.s 
having enough prongs so that all tenuinals 
collie out ; lumce it Is possible to [dug in i-olls 
having tin* inning eiunlenser ctmneeted acrosg 
the entire winding in the usual way. Thl.s 
expedient makes tin* neelver liolh a continu¬ 
ous range and a baudspread device. The 
aerial. lirst-d4*i<*eior and osi-illalor cidls are 
all plugged in ns a unit. 


AUTO “B” ELIMINATOR 

(20711 Mr. Kentietb Uray, llamlltfOi, Ont. 

<Q.) Tills Is the first time I hav4‘ sent you 
a letter and it is to reipiest you to give me 
an arth b' <m a “if eliiiiinator fur a lar radio 
set. At present 1 have a set 4ip<-rated liy bat- 
t4*rii‘s. but I would greatly appreciate an arti¬ 
cle on this siibj<*et before bmg. 

(A. I While it Is possible fur an amateur 
to foiistniet a It” power unit for a ear radbi 
set, I hell* ar*- two definite reasons why this is 
mu pra<’ii<al. 

First, tin- linuit arrangements are such 
that if the vi (rator stb ks mnd thiw hav« 
a bad habit of doing this ev<*ii In well de- 
signe<l niaiiiifat tni'eif unifsi a very heavy. 
i'OTit iiiiiuiis load is pla«*<Ml on the car battery 
whi<h will very likely ruin It unbss the short 
Is re<*tiniMl within a v<Ty short time. 

Secmul. well desigTU‘d ami eons!rinde<l units 
are avnilabb* at smli rt-asonabb* priees that 
it Is not worthwhile for the 4‘onstnietor to go 
to tlie troulile fd making one, which probably 
would not !><> as good as a manufactured one. 

(In s)>ite of thes4* objections, we expect |r. 
print in a forilu ondiig issue of i:.\nto-<i 
the data on a vibranir-type 'MF* uni! ♦d simple 
d< sign, wbh b tlu'expiTimentally-im’lineil ra<lio 
man may fiml pleasure in buiUling -even if, as 
previously stat«‘d. it mn.v be economically im¬ 
practical in thi long run.) 



X-RAY REVEALS NATIONAL UNION 
RADIO TORE ACCURACY-QUALITY 


Reprwl lie lion from x-roy photo. Consistent 
detail accuracy in National I iiion tiils^ is one 
reason they arc sold Ivy more service men lliaii 
any <»ther make. Purls of tiiis l«ih« are a. Top 
Mfea; b.Top Fil.Supjxirt c Spiral Fil ll<Miks; 
d. F'll, Hook SupiKirt and Fil. Guide, c. (^m- 
trolGrid Suptxirt; f. Plate; g. Control Griil 
1.4jlcrals; h, Ihdb; i. PhitcWelfl; j. Getter Flag 
Suti|K>rts; k. Grid Welds: 1. Stem Press* lo. 
FNhiiust Hole; n. Fxlinusl Tiii»c; o. Itasiog 
Cement; p. i hi lb to Slcin Seal <|. I^etd Wire, 
r. Fxhaust Tulic Tip; s. Rase Puis t h'd 
\Vel<ls; 11 . Fil. SupiKirts v Roltoui Mica, w. 
Mica Straits; x. Fil. Strands. 


Servicemen Everywhere Acclaim 

Fine Tubes—Free Shop Equipment 

ISIany tlioiiaands of service experU throughout Hie 
I iiiliHl NalYjs arc finding it profil.dile to lie ticil-iip 
with tlie > itional 1 nioii pn>OT,ini. I hey have proven 
to their own romplctc satisfaction tbat ’Niilioiial 
J rnoii means iiuire than Madio Tidies, NatioiMl 
L loon sliiiids as a syiiilKil of more service business 
oinl lirtler service business at a firofil No service 
m.iii who ipproeiaU's tin full significance of wb.il 
INatlonal Unit in ran iiieaii to bis success can |KJssili)y 
amird not to lii -up uilli ilu- N.ttioiial Fnion program 
Itcsolvo t 4 » ti4*-iip w itb National Union in your 

own lies! interests. 

FREE SHOP EQUIPMENT 

One of the priticipa) ob.ioctives of National Union 
has been to supply th«- servu'ciuaii with iiuKlerii 
shop tNpiipiiicnl and d,ita so that ho would la- in a 
IMi.Nilion to do lictlrr service work and more of it at a 
pn»lil TesU-rs, iiiialy/.crs, servico manuals and 
seriicc ItMils are given vvith the purchase of National 
I nioii tulies. The vvidc awake ilcaler realizes tlie 
iiiiyaiitage of obtaining Ins ef|iiipiiieiii in this way 
ns he li IS hot b the guarantee of the luuiiufucturcr and 
the backing of National Union. 

National Union offers iiicimic*. 

^rviciiig'l iMil Kit, Supreme No. 333 Analyzer.Service 
Manuals—Auto Manual, 'Friplett Oscillator undOiit- 
iHit Mele.r, Triplett‘I'lllie'Fester, I lickok Diamond 
Point Jr. 1 ulie 'Fester, Supreme Model fl.7 '1‘iilic'Fester. 
Ml Offers, subject to withdrawal without notice 
Small dc|Ki.sil. What do ynii 111*041.^ Get details* 

Nutioiiul Union Ibulio CoriKiratiou of N. Y. RC*6 
400 Mu4lis4iii Avenue. 

New York City, 

GeiiUcinen: 

I am interested in., , ,, 


Name .. .. 

Street ..^ . ,,. , 

City. ... . ......Stale 


Wi 


EBSTER —Chicago 


Portable 

Public Address Systems 

_ 



WEBSTER—Chicago PA-42 

A Powerful Public Address System 
Reasonably Priced to Meet Competition. 
Quality for Performance. Send for Circular. 


THE WEBSTER COMPANY 

3830 West Lake Street f'hicago, Illinois 
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GUARANTEED TO IMPROVE S. W. RECEPTION 


Somethlnu the Shnrt 
w’iiio Kan ha* been 

nditliiL till, fur a li»i»E 

liaf! tine Tlie P*-.!*! 
Bhort Wave lttK)STKtt 
\^IU IiuTfa'e llie seitfl 
tifltT mil of 

Vour present rereiver 
over 31)0%-. It elhiiin- 
jtrs rnii 1 -iKit- 1 11 
a^o freijuenrles and 
I uers ttii liai-kurouiid 
huise I'lHisIderabl) . 

IF >on are Inter 
enteii til liiiirliiC for¬ 
eign St it I Jns >i>u 
roulil never hear be¬ 
fore—IF yoti have Olfflrultj in irpar.itliiK >i,iti)ii!i 
•111 the lit. 31 1 in. l-i iii-^ter ai-. l ill ai lat itr lond 
IF vmir barktirounil noL-se I- ton l■t|tU—IF jou 
ate troubled wlrli station^, repeating i-ii itltTerenl 
Kointft of the illal—h not he.'iitate—I’urchasc a 

POSTAL PRE SELECTOR AND BOOSTER. 

construction 

Paeh PoBtal BOOSTKK 1* ai^tuall.? lahoraUnTt eon- 
striiiiej. tecti-i and ealibrated It einiilovs ‘J-iS 
peolodea. 1-35Z5, uaes tii« n«ir drawer coiU and if 


enilret; self-powered. It U ettuipped with a ffairt i 
eoiitrol, swlteb to rut the IU>t>STKU in and out of 
the eln-ulL, and an illuniinated aeroliluiiv H.il for 
the tiiuin lunlntt eoiitrol. it Is MHiunicd In a heautlful 
sturdy trystal llnlshed shlel li.-I lUldnet with rubber 
legi and uieisures 8*4 " * OVi" x ti". 

SIMPLE TO OPERATE 

The Po.stal ItOtlSTKH ran he ronneoteil to any set 
In less than a minute. No tools or iotderi^it iierea- 
tary. THE POSTAL BOOSTER WILL IMPROVE 
RECEPTION ON ALL SHORT OR ALL-WAVE 
RECEIVERS. rt'Kardless of the make or the prlre | 
>tu inl.l >nli1 ulil-:] iijinry-haik tcuaraiiiee. Oner- 
atr> fro i either \ t' ■!> ( or Itallery. Klriibla 
ilisinirtioiis tumished ivitli eurh unit. I*roiot« 
delUcric* 

SPECIAL PRICES 

^ol-I rotiitdeleb- laboratory oonstmeted and 
callbraieil with one drawer fur any band... .$10.19 
Matched -et Sybanla If-TM. I ■!-./.:i tJa-s . . 2.95 

Drawer colU available for IH to JW) (M to 
55) (.'i5 to 9t)) (9tl t.H Jiilt) to i.'ib) 

<350 to 55U) meter bands, each dranet .... 3.95 

POSTAL RADIO ] 



The 

SHURE 

TECH]\1CAL 

BULLETIN 

Is valuable lu your library* 

DevotcHl to the udvant:cmetit nf microphooft teeb* 
nique, this monthly |iuhliruiion of Shorn Rrothen 
Comimny, Micropfume Jlradquarters, contains 
authoritative and u*eful information on 
tochniral phases of hroiulcast and sound en^neer- 
ing. design data, new applications of microf^aes. 
These back issues are available at 6c per copy: 

No. ! Condenser v*. Two-Button Microphone* 
No. 2 Field Problem* in Microphone Placement. 
Part 1—Broadcasting 

No. S Field Problems in Microphone Placement. 

Part 2—Public Address 
No. 4 Mixing Circuit Design Data 
No. 5 The Microphone—An Electric Ear. Nol*e 
Measurements—Binaural Transmission 
No. 6 Field Problems in Microphone Placement. 

Multiple Microphone Systems 
No. 7 Electro-Acoustic Measurements of Micro¬ 
phone Performance 

No. 8 High Quality Sound Beproduction. An 
Outline of Factors Affecting Fidelity 
No. 9 The Truth About Microphone Response 
Characteristics 

No. 10 Transformers for Speech Input Cireuita. 
No* 11 Amateur Hadiophone Transmitter*. 
—Part 1 


SHURE BROTHERS C.OMPANY 
215 W. Huron Street, Chicogo, 111. 

Send me postpaid the following issue* 
of the SlllJHE TECHNICAL BULLETIN* 

.. No. I _Vo. ;; Nn. 1_No, 4 

. ..No. j ...Ni*. No- T.,..No. 8 

Ne. -.Nn. IC_Nth 11 

(6c |H*r copy) 

. . . Enter my subscript inn for one year. 
(Price SOc) 

1 am enclosing .c. ... .in stamps 

.cash .money order. 


OPERATING NOTES 

(Coiitinm'd from puf/e 7S1) 
Keturuin^ to the ^ho|i I siit amiiiid about 
un hour wuiiderlnu if tliis A.K. job was all 1 
WHo going to get ; but no^ tlie phone rang 
niid it was u eull froui n customer almut 10 
miles away. Ah / do not make any repairs 
in the /ic/d, I grabbed my tube tester, tubes 
and t«)ols and pushed the old Lix up the road 
as fast us it would go. 


BRUNSWICK 17 

T he complaint in the set, a Hrunswlek 17. 

was that it coutinuoiisly pla}'ed loud enough 
for the entire neighborhood—the vuliime con¬ 
trol, U, in Kig. 3B. did not ha%*e any effect. 
After testing the tubes 1 found tliat they 
fherkod U.K. and told the ladj’ that 1 would 
have to take it to the shop for further 
cheeking. 

In the shop, and with a high-quality ana¬ 
lyzer at my huger tips, everything checked 
all right, I replaced the A.V.C. tube with 
a NKW tube, but still no control of the 
volume. After about an hour 1 again tried 
Some more tubes. Kinally, after about a 
dozen tubes were tried, 1 found t>ne with the 
correct eharacteristles and the stM worked all 
right. (This was the most stuhlurrn ease of 
receiver trouble eaused by iiieorroet tube 
charaeterlstics of any that I have ever run 
across.) I returned the set to the 4>w'ner 
a ml receiviid $4.0ri. as I charge 5c a mile for 
handling. 

After having lunch I went to the post 
offlee to secure some parts 1 had ordered. In¬ 
cluding some No. 30 enameled wire for re¬ 
winding voice colls. I had a Cnisicy coil to 
rewind, so I then got busy and rcwiuind the 
mil. returning It to the owner and collecting 
$4.00. 

Later In the afternoon a man came in with 
a complaint concerning a Majestic 310. 


Name. 


j^ddress ........i.jiiLiiiF*-'--^' 

Have You Seen 

ELECTRAD'S 

lO-WATTER? 

If\r a corker — and loxv-priccd! 
Wire-wound, vitreous - enameled, 
and lias non-corrosive Monel metal 
contacts and lugs. Same type in 
3 sizes, 3 ratings and 67 values. 

nVife for Cxitalog **RCv6*^ 

TTS vraz^loWSi.. MewYorlu lCH 

ElECTBAD 


MAJESTIC 210 

H e S.ATD, '‘the set will not work and the 
big tube gets red hot." 1 told him that 
no doubt the filter condenser had brttken 
dow'n (this model uses two 8 mf. dry electro¬ 
lytic condensers), and that I would h.ive to 
bring It to the shop for repairs. lie wanted 
to know whether I would guarantee the job, 
as he had recently paid one Service Man 
$7.25 for a condenser job. I told him I 
w'ould guarantee the condenser, C, In Fig. 
3(', that 1 would put in, fur 00 days, as I 
guarantee all my parts for that length of 
time. 

When I arrived at his house I discovered 
that the lights fluctuated, whereupon I ad¬ 
vised the owner that I could not guarantee 
the job unless I put a voltage regulator on 
the radio set, because of the faulty line sup¬ 
ply. lie agree<l to have this work done, so 
the recei%er was returned to the shop and 
ibf necessary repair affected. I ebarg^ him 
$b.5b for the job. 


This gave a total of $24,85 for the day. 
It is not every day that thU much wurk is 
done, and ncltlier is it the most Work that 
has been done In a day. but tlie tigure gives 
tilt idea wliat Hie smuH-towu man has to do 
for a living, 

I do not know how tliese charges apply 
to other sections of tlie country Uiit there U 
no mill plaint here. It is vitally iiccfssary 
that all work be tile best, as bjid news travels 
fast In a small town and it is necessary to 
pd rc[»eat business 111 a small town to make 
a living. Word irf mouth advertising Is tin? 
best <or worst 1 advertising tliat a radinirl- 
cian can gi‘t so 1 try to please everyboily. 
even if 1 lose money on an occasional jtdi. 

1 might also aitd that I keep a perpetual 
stock inventory am I buy parts whenever I 
reed over $3.1 M) Worth, in this way my sup¬ 
ply extieiises are never heavy one iiioiilh ainl 
light the next unless biisincsH rises or falLs. 
In other words, 1 try to keep my expendi¬ 
tures on a percentage basis in proportion to 
my ineome. 

I use a claim clieck that servea two pm*- 
poses: (1) it acts ns an invoice of the repair 
bill: and, t2i wheu signed It gives me n 

rccirrd for future reference—alsi>. it iiotit1e< 
tlie eiistonier that all repairs art* casli ! 

Although the preceding information Is gen- 
enil. it just shftws wliiit Is dime lit my shop 
and it might help sitiiieoiie wlii> is figuriug ou 
starting a shop in a siinill town. 

1 keep about 50 tubes of all kinds and a 

stock Off parts which generally lia%’e to bo 

renewed. An elatiornte test panel is not good 
business for the small-town uinii as his vol¬ 
ume of business will not justify the expendi¬ 
ture of over $150,011 for test equipment, .\n 
analyzer, tube tester and oscillator are 
ESSENTIAL, and they should he of youd 
quality. 

.\3 to advertising, I use only a form card 
similar to those wliich have l>cen shuwii In 
past Issues of K.m)io-Eu.\ft, as I have not 

been able to see any results frcuu newspaper 
and other Diethivds; ! repeat, a satisfled 
customer la the best advertising, 

Hope to hear from some «ither country 
radio doctors In the near future. 

Wauren K. PlNDaT. 


ADDITIONAL DATA ON PENTODE 
CIRCUIT TROUBLES 

C, A, Goditut 

(In an article entltleil. ‘*What Is Wrong 
With Our Pentode t'lrctiits?" which appeared 
In the October, 1933 issue of JUnio-CR.^rr. 
pg. 242, many interesting points in the opera¬ 
tion of pentode tubes were discussed. Rtlitor) 


I N Tin*: previous article on type 47 pentod** 
troubles. It was seen that after being In 
use for several months, the tube wmiild be¬ 
come an oscillator If the load impeilnncc was 
of proper design <7,000 or 8,000 ohms for 
maximum undlstorted output). Under this 
condition the music Is just alxnit audible and 
a hum is present. This hapiiens after the 
set Is in operation almut ten minutes, or 
sooner If a loud stath* dlH<4iarge or line noise 
causes the control-grid to go piisitive. I'lires 
were outlined in Figs. A. B. and t‘. piu-um- 
nently eliminating oscillatiim in such circuits. 

More information was uncovered, both In 
sets having tiigh load Impedance and in sets 
having low imi>ednnce. Seta with higli load 
impedance are trouldcd w'ltli hum, dlsttirtion. 
and cuttlng-off; sets with low loml imped¬ 
ance are troubled w*lth hum and distortion 
ouly. 



The Unit R here U an otcillatlon tuppreuor. 
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INSTALLATION 
AND SERVICE 

Modern Merhods of 
Servicing and Insralling 
Public Address Equipment 
s» / r. 


_ —' PKjtvt. 1 ■.iiF r!i =— 

few N. 


Every Service Man Needs This 
P. A. Book 

Here is the n«w edition to the RADIO¬ 
CRAFT Library Series- it's a book which 
shows radio men how to really make extra 
money in a fast*growinj{ field, allied to 
radio. In public address work unlimited 
opportunities arise^it's practically a reju 
venation in radio. Know the facts about 
public address equipment and get your 
share of business. Get a copy of PUBLIC 
ADDRESS INSTALLATION AND SER¬ 
VICING, by J. T. Bemsley— 1 / covers 
modern methods of servicing and installing 
publU address equipment, 

A Brief Summary of the Contents 

AUDIO AMPLIFIER FUNDAMENTALS-' 

Introduction; Discussion on types of ainiillflra- 
ilon—iraiiiformer coupline, resistance coupllnf, 
liiilK-dalice coupline, push-pull anri miscellane¬ 
ous; New Terms and Theory--(’la<a A anipll- 
lleation. Class It amiilltlcation, Voltage ampli¬ 
fier; Power aiiiplifiratlon Pre-amplitler, Car¬ 
bon inlrr«])hoi)c. (‘ondenser nilrruplimie. Uib- 
ton or velocity mlrniphoiie; Power Supply Re- 
(luirements—For Class A. For Class H 
PUBLIC ADDRESS AMPLIFIERS— 

Standard Installation watt ampllfler 7 

natt amplifier. 1(J watt atnpUtler, 15 wait am- 
idlfler, 2U watt ami ill Her. 30 watt ainiditler. 40 
wait aiiiplitler 50 uatt atnpliOt'r; lal In- 
Mallatlbn—Portables. Mol»1le-usc Aiiipllflers 
INSTALLATION INSTRUCTION— 

Anal.v7.lng Rerjuireincnis; He'd iiiellioda fur 
In'ialllng—imliKir outdoor; Metlmds fur mltil- 
miring ’bowl" or audio osTillatlmi present 
after InstalHner Speaker Inslalbit mt thorn 
type, baffle type); General luslruction and 
Hints. 

ACOUSTICS— 

Ilnu to survey and .'inabzA* an iiiidltorlurn for 
reverberation iliuc with funiiulas. and eorrc<t 
iiieihod f> r treatment; chart with alMoiplion 
4 0 elbcleiiis of slaudard treating material 
SERVICING—FOR MU LAS— 

.Muplltler : Power Supply devlees; Speakers; 
Mlentphonea (carbon ooiidenser. ribbon or 
lelwlty); Formulae 

64 Pages—6 \ 9 Inches— 
Over 50 Illustrations 

Thb iHMik r.'in h< bought In i4>nihlnatlnn with 
4>th4 i Ima In ihU '4 rb ia- Ptige 7l>8 

GERNSBACK PUBLICATIONS. Inc. 
96-98 Park Place New York, N. Y. 


PHILCO 70 AND 90 

T IIK SK'rS with liiL'ii l»‘tDl iiiipmlaiiri* ml 
oflf flue fu the -17 tube ilrmit tfniu;: into 
DSfillatiiiii. 11 was also t'ound' that if too 
low u lilanit'nt voltairi* was iisetl in hi;rh- 
liiipctlatice sets, they iiK 4>ff viT.v utisily. A 
low tilaiiipiit Voltaire is tin* same as say in;; 
till* !iiIm‘ has a hiw einissioii. also a rethi4*4*4l 
[Tintmil eondueiuTiet*, iiiukin^ the (iihe eiivtilL 
|osrillato more roatlily. I'hitco 70 and 00 
ini'di'Is havin;; 2.1 V. on tin* iH'iitodi^ lihinimi 
I al 110 \ . A.C. lim*, are the hatl aetors. Their 
Ii4‘iitnd4‘s ;ro into 4-ireiiit oseillalion very 
easily. 

i*4>TUo<i<‘ tnhos of th(> 47 type shniihl he put 
in eireiiits iisim; resislatiee-t‘4m|de4l iii|mts 
under the followin;; eoinlilimis tnily : tlii> ^ihl 
resistanee shniild not e.xeeeil .’io.oon tihms if 
grid Idas is cihtaiiied from part of tin* V(ittag4' 
divider; the griti resistanee shoiiUl ma ex- 
r4'ed 0.-7-iiu*g. if grhl Idas is obtained by a 
resisUH- in tin* [dato-r4dnrn h^atl. Trans- 
tormer miii>ling is reL-ttmim^uchol. due tu tho 
hiw l».(\ rosisiaii4-t* of the si'eondary, as 4*»nn- 
pareil to a griil leak. 

We are e«>meraed about grid i-i'sistaiiee 
iH-eaust* in the 47 type, the eoiitinil-grid is 
mounted etoser to the lilanieiit than in an.v 
other lugh-mrreiil tube; also, the sere4*n-grld 
is Very elosi* !«» tlu* eontit>l-giid. When ot»er- 
uting the filament at 2..7 \’. at 1.77 A., the 
sere4*ii*gri<l eiirrent is 7.7 ma, ami 1 he plate 
nirreiu is .*>2 nia„ the screen-grid having u 
red color at this current. The eontroi-grid 
Is in V4*r.v ehisi* quarters: the heat, <hie t*i 
waits [lower ilissipatiou iu the tube lieeanst* 
of tilanieitt, sereemgild and plate eurrents. is 
comitieted lo tin* euatnd-grid. making grbl 
emission possible. This is very iiotieeable in 
every ttiln* aftt*r it has sL*eu .several months 
of us<‘, S4 mil‘times only u week after it is 
pat ill stMvice. 

’rills gri<l eurreiit, I, limes the grid leak 
resistance, K, gives a voltage drop wliieh is 
4»nt 4»f ]diuse with the soune of grbl bias at 
tile V4»ltag4‘ <livi4l4‘r. tlie resultant grbl bias 
being less uegaliV4‘, p4‘i‘mittitig a greater lb»w 
4>f eb'ctnuis from tilunient to plate and 
S4Te4*n-grill. Tills eaus4‘s nmre watts illssipa- 
ibiii, more heat, ami hi turn im^re grbl emis¬ 
sion : this liicnaises the I x K droji, witli 
ri'sidtatit still less grbl bins. This eyi-b* of 
ov<*nts takes place until the i—snltant grid 
I hills is eviuittially zero. It Is ini;H‘Sslble for 
I the <‘44ntr<d-grid to lo'cinm* posiiive h4*caus4? 
ieb-etrons wouUt la* aitractetl to the grid, 
causing a drop aeross Ih4‘ grbl leak in the 
opposite din»ctioli. 

.\s tli4‘ [dale and seretui-grld <*iirri‘nt values 
are exr4‘ssive nii<b*r th4»se <-omlltioUs, there Is 
consblerable lusit fllsslpati'd In the tiilie, 
i-ausiiig the s^-ri'en-grld to get almost whll<‘ 
lod : lln* tihiiiiiuit ^‘mission also iner<‘as4‘s 
from this extra h»‘at. This tak4‘s plai’e until 
the tub4‘ is ilamagtui to tin* 4‘xt4‘nt wIotl* il 
lifoniu's a W4‘iik tolie. having low oiati* ami 
sereeii-grbl iiirnMits, ami not 4U4iiigli Iirai is 
pres«*iit ill the tube to cause griil emission. 

In I'lg. 4 is shown a part <if the cinuii 
of a riiilco DO. whieli uses n single type 47 
tube; suppression resistor R, 2,000 ohms, dc- 
liriv<‘s the S4’r4‘en-grl4| 4>f some vidtage amt 
als4» lowi'rs (In* scr4*4‘n-gri<l eiirriuit, Wlnui 
s«ane grlil tmilssiiui taki^s pla«’4‘ tin- n‘siillaid 
grill Idas is less n 4 ‘gative. the scr<‘4‘n-grid nn<l 
plate 4'iiniiits him! h/ imi’i-asi*. ami tlua 
then* is an imreas4‘<l 4lr<tp m-ross K, wliii-h 
maki‘s the srrio'ii-grbl vohago lowi-r. .\ pidni 
is liiially ri*a4’li“d when* the ilnip m-ross K 
iloos not nlbiw the gri<l iHo-onu* imi low 
a negative value, ami do4‘s not alb>w tin* jilati* 
current to im-r4*ase aloive its laleil eiirreiii. 
iM'iiig iiiipcLSsjhb* to 4]aniage the tiilo*. or 4-;tiiS4‘ 
hum and 4list<i:’!i4Ui. lAlthnugh the serei'ii- 
grid voltage lM*e4mn‘s low ami tli«‘ [dale voH- 
agi* increases, tlu*re is no ilrop in nniplifioa- 
tloii, iHU' is the tone iinpaii’iMl.'I 


MAIL THIS COUPOAT TODAY! 

GERNSBACK PUBLICATIONS. Inc., 

96-98 Park Place. New York. N. Y. 

Gpiilh-tiii'n: Kmloscil you will find 50 rents. 
<-t»nins, 4-lu‘cks or money onicr arcriited. for 
whh-ii send me postage paid. One Copy of the 
new- hook. PIJUIAC ADDUKSS INSTALLATION 
A.N'D SKKViCINO. 

Name . 

Address . 

City .. Stale .RC-634 


' STEWART-WARNER AND 

I ATWATER KENT 

T ims gii4l-4’nrreiit trouble also will be found 
ill smli S4*fs as Stewarl-"'arn4*r» Atwat*-i- 
K4‘iit, anil 4)thers using ,bigli values of grid 
, iesi<raiu*4* ami high valii4*s <if s4*nM‘n-griil and 
plale voltages. 1 N'oto that IDVii-tor 400 - 
ploys traiisfiiinier input exelusively. and that 
ili<*y <bi not have grbl-4 nir4*nt Ti-4>iihle in their 
set models.) 

r. A. tioinrrs 
{Continuvd on pa?/e 7ddi 



Make Quicker, 
More Accurate Tests 

«^^NEWNo.ll67 



Developed by some of the in¬ 
dustry's outstanding engineers, the new 
IVipIett No. I 167 Instrument is arous¬ 
ing widespread interest. While simply 
designed and easily operated, its ex¬ 
treme accuracy and completeness satisfy 
the most exacting requirements of the 
professional service man. 

With this new instrument, you can quickly 
and accurately measure voltages, current, re¬ 
sistances and continuities without removing 
the chassis from the cabinet . . . using the 
cable and plug to make the connections be¬ 
tween the set socket and the tester. 

The 1167 unit incorporates a direct-reading 
Ohnunetcr, Output Meter. AC-DC \\)lt- 
metcr and Milliamiueter. All readings are 
controlled hy a selector switch. The \'<ilt- 
inetcr has 10(K) ohms per volt resistance. 
X'oltage readings: 15-150-750 — Milliam- 
pere readings: 0-1.5-15-150 — Ohnimetcr 
readings : 0-1500-150,000-3.000.000 ohms. 

Dealer's net price $25.00. 

The above two-unit tester is also furnished 
in a three-unit combination, N*o. 1179 con¬ 
taining an oscillator tor broadcast receivers 
at $.34.67 net, or the new No. 1181 with an 
All-Wave oscillator at $38.00 net. 

With this combination of precise measuring 
e<[iiipme!it, the service man will have a com¬ 
pact, portable laboratory at his command 
for every servicing need. Order fr^mi your 
jobber today. 

THE TRIPLETT ELECTRICAL 
INSTRUMENT COMPANY 
60 MAIN STREET BLUFFTON. OHIO 



Mali Today Tor Details 


- -- 1 

I THE TRIPLETT ELECTRICAL INSTRUMENT CO. j 
j 60 Mxin St.. Btuffton. Ohio | 

j GrnrU'inrn; j 

I Srnil ino rataUrg cn Tripleit Instrument No. 1167, ■ 
I and yitur romptoto line of radio servicing Insirumenta. I 

I I 

I Name . | 

I Siroct .Adilress . I 

I 

j Ciiy .Plate . j 
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Check Shorts! 

RADOLEK’S 

''BviW h Yovrself*’ 

New A.C. Tube 
Short Checker 


I 





5 6]'A8/\2 314 

N«on Bulb 

T* tub* Soektt pint 

# Fot 4, 5, 6 and 7 prong tube* 

O Catchca all Intcrclement Short* 

EmntUI Part* Suppll«d by Rad«l«k: I—Tapped 
Choke, 1—Special Variable Hesl«tor. 1—Neon Hulb. 
1—5. 6 Hole Tube Socket. 1—T. T Dual Seren 
Socket. 1—Neon Itulb Socket, end Plans for liulld- 
Ing. Kegular Value of Parts 14.55. 

YOUR SPECIAL PRICE . 


. ..14.00 

Theory: A. shorted Tube Element will cause a cir* 
culallng current In one portion of the tapped choke 
which ecis es an Auto'Transformer. changing its tin 
pedance from that which balanced the Variable Ke 
slstor to a negligible quantity, thua causing a high 
TOtlage across the Neon Kuib—indicating a shorted 
tube 

RADIO DEALERS AND SERVICEMEN: Write for 
your copy of the New 1934 KADULEK PKOFiT 
OUlUEl Kindly enclose your business card or use 
your letterhead when requesting our Catalog. 




Try BUD Sound 
Equipment 
For Fivo Days 
AbsotuMy Froot 



BUD 

Laboratory •Built 

P. A. Equipment 

ELECTRO*DYNAMIC UNITS 
CARBON AND CONDENSER 
MICROPHONES * 4 ft 6 FT. 
All ALUMINUM TRUMPETS 
FinD EXCITERS* AIR COLUMN 
HORNS < LOW AND HIGH 
FREQUENa UNITS FOR WIDE 
RANGE THUTRE USE 

Wen. I* careful,cn’icol mtpec 
hon of Our entire line of lUO 
laboratory bwili sound equip 
wteni We vuggeit that you <on 
duct your own contporoiive test 
We ChaucnCE you )o duplicate 
BUD performance ond BUD 
Dc^fNOASiLiTr At Amt PtlCti 
Write lodoy for descriptive 
liierolure ond prices and deto>ls 
of our f*it five Oat T»iAt offer 


DUD aPEAKIn 


TtXEM 4ifld-u.k.j 




tIV* AESiSTQfiS 
^ SUPPRESSORS 

CONDENSERS 

b^r-'-Ei'Torv Ij fwp twhIff n^onhfcchJiF -a'rA.t'. 

■Cul ftihrquy upc-n'kE-1i|rr«niK rCV j 

|Alv'iiaiMd. rte-i HnalD^i ihpn jgraptrei ■■nia riiiiJran, 
qL>L;<radlD tappieLi^L. ^padr-iun. 


m 


Aik v#v. rebbi- wriii 


NTIKEMIAL 


wmjm 


THE UNI-SHIELDED THREE 

(Continued from page 735) 

battery. Of course, the correct voltage reduc¬ 
ing resistor will have to he used with each 
particular type of *'A** supply to bring the 
voltage down to the required 2 volt value. 
For example, a ,7-ohm resistor will have to 
be used in st*rit‘s with an air cell battery or 
with a single cell of a storage battery: a :i 
ohm resistor will l)e needeil in series if two 
1 volt dry cells are used, etc. The total 
filament current is only and this drain 

Is so light that even the 1 % volt dry cells 
should last a long time without requiring 
replacement. Three 4.5 volt “ir* batteries 
arc required and volts of “C” battery. 

, Only ,02*A. Is drawn from the “ir* batteries. 

) Hence, this set Is extremely economical in 
operation. 

The Circuit 

It will be noted that the antenna is enn- 
^ neeieil directly ti» the IM'. tulje, VI, That is 
lo say, tile signal is impre8se<l directly upon 
the grid of \'l, dispensing witli the antenna 
coll oi* coupler. 

Tuning 1 .r accomplished by means of a 140 
mmf. variable con<l<*nser C6 shunted across 
a plate impedance coll M. Tlie latter con¬ 
stitutes the Iniigor winding. Id. of a special 
four-prong, plug-ln coll. The shorter winding 
of this coal, I.’J, sorves as a tiikbT. being 
i eonneetoil in series with the plate of the de¬ 
tector tube V2. The regenerative action 
thus oiftained is very strong. Regeneration 
I Is controlled In the conventional tthat is, 

I for screen-grid tubes 1 nmiiner, by varying the 
I screen-grbl vollage of the detector. The po- 
t<‘ntionieter U4 is used for this imrpose. Tliis 
method of control is smooth and effective. 

The short-wave plug-in coll is of special 
«li‘sigil. Knur of these rolls are ti.se<l to cover 
the band from l."i to 200 meters (20,000 to 
IfiOO ke.i, A feature of the coils is the 
hand-spread effect attained through proper 
design and the use of ebielding. 

Values of 100 mmf. for the grid condenser 
r7. and 10 m«‘gtdims for the grid leak U3 
have been found to give best results. How¬ 
ever, in some eases it may he desirable to 
use a .smaller grid leak, such as a 5 or even 
of a 3 megohm unit. 

The 2^/^ luliy. K.F. elioke. IM'.C.. servos to 
block off U.K. currents from the amlio cir¬ 
cuit. Thi'sc currents are bypassed through 
the .001 -nif, niira eondenser, Tn. Valurs 
both for the U.K. choke anil of the bypass 
condenser have been calculated carefully for 
1iigh-frri|Ui‘U(-y i-i’i'option and shonid he ad¬ 
hered to for best n‘snlts. The use. of an audio 
plate ehokr at i'h. adds iinnn-iisely to the 
eflleieuey of the reciuver. permit ting a higher 
plate voliage (in the <leteetor and thus In¬ 
creasing the sensitivity to an amazing extent. 

Since the output amplifier pentode V3 uses 
a “L'“ battery for negative grid Idas, a grid 
resistor U7, having u value of .."i-inegnlim. Is 
usojI. T1u» eniiventiotial .02-mf. eoiipling con¬ 
denser, ('1. is einiiloy«*d b‘*tw«‘i*!t tin- ilol(M*tor 
and the audio stage. The 33 output tube 
has an uiidistorted power ontptit of 70o milll- 
w'ntts. This tube is capable of producing con- 
alderably greater power output than three- 
ch*etrodc power amplifiers of the same 4*urrpnt 
drain. Furthermore, the 33 has greater am¬ 
plification tluin Is possible in a tbree-eleetrode 
amplifier, without serious sacrifice in power 
output. The power-handling ability of the 
.*‘.3 tul>e is made possli)le l^y the addition of 
both a suppn-ssor-grid and a sereen-gri<l be¬ 
tween the grid ami plate. The suppressor Is 
placed next to the plate and is connected in¬ 
side the tul»e to the filament. 

The .OOl-mf, condenser, ni, improves tone 
quality since' it l)ypa8ses certain of the harsh 
or sera telly higher amlio freqm-neies which 
are often espeeinlly noiic-i'abb- with pentode 
output tubes. The tripie-spring open-eireult 
.Tack J1 permits earphones or b»mlspeak4‘r to 
be plugged into the output eireuit as ilesired, 

\ When tlie ping is Inserted in the jack, this 
also automatically 'closes a s«‘Cond circuit 
bet ween TV’ minus an<I the chassis. The 
jack is insuiated from the chassis. 

Unique Chassis Design 

This set derives its name from Its unique 
chassis design. The cba.-isls. pam*!, ami 
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Preafeers 

1 

ON THE OCEAN FRONT 

ATLANTIC CITY, N. J. 



Situated directly Dn 
the Boardwalk and 
convenient to all Piers 
and Amusements 


PER DAY tij 

00 

Meals 

per person || 

•W 

Private 

Bath 

EUROPEAN (Q 

.00 Private 

Bath 

PLAN iJ 




Hot and cold sea water in all bathe 
Eacellenc Food-—French Cuieiaa 


Garage j 

Emanuel E. Katz,M au.DirFf/or | 


CLASSIFIED ADVERTISEMENTS 

Adrertlseraants In this section sr® Inserted at the 
cost of twdlvo cent* per word for each Insertion- 
name. Inittal!! and address each count as one word. 
Cash should accompany all classified adrerttsements 
unless placed by a recugnlzcd advfrtlil'ng agent-y. No 
less than ten words are arcepted. AdreitlslnK for 
the July. 1934, Issue should be received not later 
than May 5th. 


_FARM RADIOS_ 

NKW *T>RY CKLI/* ALL-WAVE R.\DI0. Coast to 
coast Tvceptioit. Cost 10c weekly. 201 h Ceiitur>* 
Co., 11-2403, Ka iisiiH Cit y, .Mo. _ 

_INSTRUCTION_ 

KADtO HOME STl l»Y Cnl USE—F.V.MOl'S KAblO 
IhM-tors Ctuirs**: .'iS losson.s, o\.*r fjim illustrationn 
with siipplrmoiiljiry scn-ici* datu and gonuiii<' hhie 
prints. Iluii.In-.ls s<ilil for 70.50. Complete 
course shippetl preiiaid $7.50. K.xaminatioiis in- 
cliKlcd, but not com-ottMl. tinier now. Sujjply 
limitt*d. Liquidating .\genl, Eugene Parker, 
IMerce Ave., .Salem, Mass. 

RADIO 


^ TR.WSKOHMKILS .AND SPKAKEIt FIELD COILS 
REWOUND or made to order. Transmitting 
power transformers. All types of coile wound. 
Send for circular. Reil .Arrow Radio Product*, 
2801 Grand River, Pet nut, Miehigan. _ 

_ SONGWRITER S__ 

SO.NfJWKlTKRS! PoKM8. MELODIES. A.M.AZINO 
OPPORTILNITY. Hibbeler, Dl53.\, 210 4 Keystone. 
Cliirago, III. 


=^0lp^= 

THE magazine of 8EX SCIENCE 
SEXOLOGY, foremost edtiratlonal sex masatlne. ts 
written in stmide lamtuaffe and can be read by 
every member of the family. It is InstrucllTe, en¬ 
lightening—not a risque book—rimrains no jargon. 

Contains 25 Important articles nn Sex Science. 6K 
Pages, with attractive two-color rover. Here are a 
few of the more Itnitoriant art teles; 

Editorial-—**Sox Sins"; Children with Tails (Il¬ 
lustrated); Sexual ‘Depressants”; Foreign Bodies In 
the Vagina (itiustrated); Sterilization of Men and 
Women (illustrated); Inheritance of Disease; Men 
Who Are Not Men (illustrated); Contraceptives and 
Science (illustrated); Birth Customs of Savages (il¬ 
lustrated) ; The Awakening of Sexual Life (illus¬ 
trated); Signs of Previous Pregnancy; Your Unborn 
Child (illustrated); Impotence in Young Men; A 
Mother at Twelve (illustrated). 

Get a copy of SEXOLOGY' on any newsstand, or. 
If your dealer cannot sunnly you. send 25o in 
stamps for a copy of the current Issue. 

SEXOLOGY. 25R West Broadway, New York. N. Y. 
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FREE 

48‘Page Supplement 

to the Auto-Radio 


; Service Manual! 

To everyone who now purrhises the OFFICIAL 

auto radio skrvice manual thl* bit 

48*|>aKe Supplement Is hsued FUKE. Prsc' 
ilcally ill of the latest sets, together with ser¬ 
vicing Information will be found In these new 
pages. Th« new Supplement does not Increase 
the cost of the book to you. but gives you an 
Auto-lladlo service Manual that is right up- 
to-the-mlhute with service notes. 


Good Money in Servicing A uto-Radios 

If Tou are overlooking servicing auto radios, 
you’re mUsing a great deal of business. The 
auto-radlo busiiie^:: had its greatest bi>orn last 
r-uininer when thousands of sets were sold. Uy 
iKHV many of Huso haine seta require servicing 
and with hundreds of them right In your own 
(tinitiiunlty. you tan build up a go<n] aulo-radio 
servicing business. Jn a sburt time }*ou can 
easily add or more to your regular servic¬ 
ing business. 


hUt of Sets Covered in the Manual 


I Aciiio Ititdlu .Mfg. COu 
Allie l llsuliarorp. 

Atwater Kent Mfg. Co. 
Aiiill«)l.i ll.iijio Co. 
j Autocrat lladio Company 
.\iiti iiialii lioiilo .Mtg. Co. 
! Carter Genemotur t;orp. 
rcntui.v ll.olio Cnol'. Cu. 
Chevrolet Motor Company 
I'uii-iilidated liiUusirlcA. 
Ltd. 

Crosloy Itadio Corp. 

Ik'lco Appliance Corp. 

I H-tnda Uaili<» t'orp 
Kriierson Klecirlc .Mfg. Co. 
I’ada Ila*lio A: Klee. Corp. 
ri'dt-raieU Purchaser. Inc. 
Ford-.Majestic 
Franklin Ha<lio Corp. 
Galvin Mfg. tJorp, 

General Kleetric Co. 
General Motors Corp. 

A. II <;nl>e A- t o. 
Grigshy-Orunow Co 
Chas. Iloodwfn Company 
liUemaiional Itadlo Cort*. 


P. It MsilInlV A To. 
.Melliorn Itailiu Mfg. Co. 
Motitgonieiy Ward A Co. 
.N'ational Co.. Inc. 

.VoPlItt-Sp.irkH hid., hie. 
Phllco lladio A Tel. Corp, 
Pierce-.\lro, Inc. 

Premier KJwtrIc Co. 
lladio i'liii>si*. liie. 
|tt'.\-Vb lor Co.. Inc, 
Sentinel Kadio Corp. 

parks-NVlIhington Corp. 
.<iewart lUdlo A Tel. Corp. 
.^levviin-Wjinier Corp. 

St no 11 1 uTg - Ca r I -o ti Tel. 
Mfg. Co. 

Traii'fni mt r Con', of Ain. 
United Amer. Bosch Corp, 
United .Motors Service 
U. S. ludlo & Tel. (kjrp. 
I’fali lladio PiiMh. \ 

^Vells'Gardner Company 
Wlmle'iale lladio Serv, Co. 
itudolph Wurllt^er Mfg. 

4 o. 

Zenith Hadlo Corp. 


_$ 2 .50 

Over 200 Pages 
Over 500 lllustrationg 
9x12 Inches 

Flexible^ Loose-Leaf Cover 

Mail T^htsCou^^JTo^yl^^ 

GF.HNSHACK publication.^. Inc. RC634 
90-58 I»ark Place. New York, N. Y. 


Enclosed you will find my remittance of fJ.50 
fvw which please send me One Copy of the 19.33 
OFFICIAL AUTO-UADIO SKRVICE MANUAL 
vvilli FIlKK -IH-page Suppleim ni. Send remit- 
tarue in elieck or money onler. Register letter 
If it i-onisilns ■ai.li or nirreucy. WE P.\Y 
I'OSTAGK. 


Name .... 

Addreaa . 

City .*.8UU 


i 
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vhinldintr nro in mio pior i*. ns slinwti in tltr» I 
|>hs. In ofl'oc-l. this rnsiilts in n slop- 
ini; piinid nf plmsiiiL’ appi’a ni uro. n ‘•T’” 
slnipiul HliiiddiM] wrll for tlo* ihnu* fnlu*.< nnd 
tip' phiL’-in '‘dl. jiipI pIso ^■rt^•rtiv♦• sliiiddinL' 
for the pntls lu noaih llm ilinssis. 'Phis <io- 
si;fn tiispcii.'ios with shiiddiin; nnt). moriN 

u\or. is eflirimt. niL'jriM), compnrt. anil <‘co- 
noinirn]. 'Pin* cliitssis will riMilily slido into 
a iindal or wood ranyiiiL' rase and prosonts 
a neat, ainactivo appeaiaino. 

\Vliilo tho r<Moiv<'r has snlPn irnt p^iwor to 
oporalp a hdicNpiaUri- on many station.^, it 
was pnipns4*l.v (h’siiripMl to liavi* hi^di U.I'. 
srnsiiivity m) as t4) hiinur in tin* hard-fo-^c't 
fondirn stMtloii'^ on 4>:ii'plion('s. hi 4ith4M’ 
wonls. instrad 4d' iiirrraxiiiu oxprnso and 
4'4>iiiplicaliiiu' till' 4ir(iiii hy ihe addition 4if 
.•\.F. stau4*s. ihi- 4h*siLMiid’ 4-oum’nI rat«d 4m 
pr4w]ii('iii:r a sini[ditii*4l rii’etiil. at’tnally 4‘apaldo 

4>f Itiiniriin; in .. hX with snlPpimt 

P4nv4a' to 1 m‘ h**artl rtiulily 4»ti a ;:4 mi 41 pair 4)f 
4>arpln»n«’s. \\ith tli4‘ 4irdinary thiuu*-! nho 
.dhirt-wavo roroivm-. this (•4m4liti4m is j;4aH*r- 
ally n‘vrrs4‘<l, ns imist smh nuudvers a 1*0 
4lrsi;rm*4l with a *‘sh44Wy” tiiidio systi-m. Init 
with a rtdatividy W4*nk U.h\ circuit which 
falls dfovn liadly whon it roiiios t** hrin;:in;r 
in real clistance. 

Op4*rati4in is oas.v since tbo sot Is p4*rf4‘('tl.v 
stald)iX4'4l and tnoro than nnipl.v hypassiul. 
Natnrall.v. a tuTtain arnottnr 4if skill ami ox- 
p4*i-i4mi*4* is n4'4*4l4‘d to hidnu in low-powcr 
for4dj;n stations, inif thf*r4« is mnhin;; irirky 
ahoiit the timing' or ilo* n‘;;4-m‘ra 1 ion 4*ontrol. 

In rrmslnictinir tin* i‘4'oiMVrr. the four 
so4*k4*ts are nniiint4*d lirst. Then, tin* ,1a4-k ,11. 
plate 4*liokc I'll,, tuning; rfimlonsor t*c», ami 
s\vit4di Sw. 1 are nionnt4>d 4iti tlm front pamd, 
.\s m4*nli4in4’d }ihov4*. fho .iai'k must In* in- 
sulntisl fr4itn the panel hy fihrr waslnn-s. The 
twin hindiii;; post. IMM. a 10 moiiiitod on 

the r4*ar panel. 

Thi- n.F. 4*lioke. It.F.r.: is fastomul hetn^ath 
the 4-hfts>is ludweiai tin* s4M*k4'ts providiul foi- 
I.l anil \*'J. ’Pli4‘ 4dh4*r small parts, whi'h iti- 
4 lnde enrlmn n*sistnrs and miea ami earlliil;:.' 
4*on4lrns4*rs. aro sol4lofe4l in phn-i* wliilo the 
s4*t is lu'int; winul. In pr4M‘4*4*4rin;r with iln* 
wiring, the mid <iremits slnuihl ho wiiod lirst. 
tln n the- (datos. rn-xt the tilatm*nts ami finally 
the* various h.Vfiass renolonsors. Tin* positive 
Pilainent tonninals of (ho tuhe soe'keds may 
III* tri'oiimhul elireu tly tei the ediassis- also the 
iri'emiid lormiiial 1»I'*J. tin* spring c'ontai-t eif 
,i;i4*k .11. ami the re-tnrns of tin* hyimss 4 * 011 - 
doiisors. 'Pin* pins Icail eif tin* eahle is 

nisei ;;i*4>iin4l4‘d tei tin* olias'^is. as well as one 
enel eif tin* vnhnm* e-eiiitred potoiiiioiii<*tor JM. 


.After Mil* wiriiit^ is e'oinide'tiMl and 4-h4M*ko4l. 

the* c-aldo sinuild lu* 4-oiim*(*t4*<l (<< the* luit- 

fiTios in pre'paratioii for tin* initial test. 
’Piihos. (Nirphemos. ami 4»in* silent-wavi* e-ojl 
are pliiiriroil in. ami aiitonna ami trroiiiid are 
e-emnooioel. Tile* 4‘oll 4*4 1 voriii;; the hami up 
t4T L’liG inote'i's should hr ii’<o4l for ihe* lirst 
test. 'Phe- rotfoimration e-ontred III is tiirne*!! 

until the* d4*to(t4>r ml.. osiillatos. 

'Pli4*Ti a station whi'^th* is tiimMl in. 'Piirnirii: 
hark tin* r4*yoiioration <*oiitr4d slijrhlly fo tin* 
point .inst hofore* the S4*i ■•spills over'* elears 
up the whisilo ami ln*in;:s in tin* elosired sta¬ 
tion loml and edoar. 


I 


List of Parts 

Three Tnitest .l-mf.. 400 V. cartriel^re eein- 
di'iisers. T'J. t'4. t'tt ; 

fine* Trill ost .1-nif., 200 V. carlrielju'c eon- 
de-nser. CM ; 

4 hn* ’Pi iif 4 *sl .‘Jo-nif., 2i>0 V. oat ll idL'e* 4<in- 

4l4*ns4‘r. : 

t)ne Tnii4*'5t 140 mnif. variahh* 4*4imh*iis«T. 145: 

uno .Norovox Hic inmf. mica < oii4lons4*r. e'T : 

4 ino .\4*rov«ix .neil-mf. niioa 4 -oTi 4 h*nsoi*, {'s : | 

One 'Pnitexi .f»2-mf., JOn e-ariideltro t*oii 

eh iisoi*. e'l : 

ftm* .\ 4 *rovox . 001 .inf. ilnO \’, cartriel^ro coii- 

elensoi*. t’ 1 1 : 

One ’Pniu'st 10 meg.. e-arhon resistor, I 

Itl : 

One ’Prutost 40.000 ohm, H carbon re- 

sis teir. K2; 

One* Tnitest 10 meK.. 1 W. carbon roshstor, 

Itri; 

One* ,%(i.000 ohm potentiometer. 114; 

One Trut4‘st ."Bhoon eilim, *2 W. e-arhon re- 

sisteir, ILI; 

Twei Tnitest .a-nio;:. 14 \V. earlKui r4»si.stors, 
ltd. h7: 

Om* three spring open circuit Jack, J1; 

om* twin himlinj; fiost. IlPl. IU*2 ; 


FORDSONIE&DSACAIK! 



WITH THIS SPECIAL OFFER 

FOR A LIMITED TIME! 


For Ihe fir*it time, a 4-lube aLL-\\.\AE A.e .-P.C. 
,in-|Hinni'C svt! Opewates anywhere. v\lth aU.'Uiter can b« 
ii>i*d on r.ir, boat, lanu light plaiil, *iiiiumcr ccit.ige: 2. 
"2 .Old 'i'Jii vidi,. It.ulio Hiimlour. tliid It hlral, vvitli 
i« Hull k.ddr loiiol 'I'lc.id. fine reprtxhi* tion! Tijiic> 15 to 
271111 iiH'lcr- (lin to 2u.«Mirt kr.l. FnU'U.il ability to get 
ri-'ult' on c*W; ruver'e all hn»atlca*«t h.iiuis. Krticleni 
litiilf.ln ac) lal Iglvcs ontstaiuling pcrtoriiiaiice wilh our 
.Ml-Wuve Aorlali; Dynamic ane-aker. e’uiuplete with 
KC.\-CijnliIngI>ain lutc-t-fjiw inhes. UC.\ Uccnsctl. 


To Get It At This Price You Must 
ACT AT ONCE! 

We rc*;eivp right to whlnlravv this offer In rea'^oimhle 
tiiiu'. To l>n.v M«>vv (at IC'S than half retail If OUDEIl 
.\4>W. eitihr right fnan ad with •oiit'lden<e th.it you 
gel a ForiLon guaranteed ia«llo. with 311-da:* FIlKE 
TIII.NL in .vonr hmiie. (.Send .Money Order of Ccrtltied 
Cheek for iirompt shiemenl.) 


Complete Line —Amazing Prices! 


Tlierc iii a FtircLon guaranteed radio 
for every nee<l: .\.C.-D.C.; Dnul Wave: 
.Ml-Wave; Itatterv ; heanilfiil I'onsoles; 
for huiiie. fiiiiu. foreign. From 20(141- 
tJiile ra4)go iiddget' that get police calls 
to .s-iitlie World-Wiiie receivers. Fine 
Gothic and .Modern Uilc cabinets to 
I hfKi»e frimi. Sneelal K-, 

Tiilu'’ Auto lladio—get onri 
'lueitii .nion. hefoie Iniy-' 

Ing a sei ftn >oiir lar? 

.*tenti lodav lor onr liig. 
new FllKK lutulog! 

Prices from S9»45 up 




Complete 
1 inn of 
guaranteed 
radios to 
choose 
from 


■f l*t*» 
IcATALOft j 

\?ree 

Money-Making Opportunity! 

•liGt showing this FonI.eon to friends 
n''Ultc4l in TWEI.VK orders for one 
owner In flr^^ few weeks. lie gels hlg 
IwofU on ever> sale. Vou 4 jn niako 
\ your F4ir4lson pay It.v way in Orders. 

\ Part Or full-iliue offer, i^aiuptes free. 

■j_____ 

1 ^ 

tMAIL COUPON NQW 

i -rORDSON RADIO. Inc.. Dept. 6'38 | 

1 Oakman Bldg., Detroit, Mich. j 

1 Send me new* FREE catalog and agent offer ■ 

j (this is NOT an order.) 1 

1 Name ...., 

.1 

1 Address ,.. 

j city . 

. 1 

. State. • 


• 
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BdiindhiVovsilSET 



Many leading manufacturers, in both the radio 
and electrical industries, have come to recognize 
in POLYMET Products that quality, so essential 
lo dependability. THEIR ENGINEERS DO 
NOT GUESS—THEY KNOW. 

The successful service man does not guess, he 
knows that the use of POLYMET Products in 
replacement work is his guarantee of satisfaction. 

Polymet Condensers 

ELECTROLYTIC 

Wet and Dry Types 

PAPER 

Pe-Tite Tubular 
Hi>Volt in Cans 
Uncased Sections 

Oil Condensers (Transmitting and Industrial 
uses) 

MICA 

All Types—Midget sizes with lugs or leads. 
Large type for industrial uses. 

TRANSFORMERS 

WIRE WOUND RESISTORS 

Write for 1934 catalog now 

POLYMET MFC. CORP. 

833-R East 134th St. New York, N, Y. 


NEW] SCNSAfiONALl 

110 VOLTS AC FOR AUTOS 


The nan AUTONATOR *«nerates UO Volt A.C. Cu^ 
rent In motor cars, aeroplanes and from all inxi ®* 
onclnos and motors, direct from fan belt. Costs 
nothing to operate. No service—no brushes, collector 
rings, commutator or wire wound armature. 
for operating PORTAIlLE Sound Equipment, A.C. 
Radio .Sets. Neon Signs, Electric Lights, Search¬ 
lights. Send for complete details. 

AUTONATOR LABORATORIES, INC. 

•440 South Chicago Ave. Dept. A Chicago, III. 


COMPLETE ELECTRIC PLANTS 



050 Royalston Avenue 


ONAN A.C, PLANTS furnish 
same current m rlly service. Op¬ 
erates Radio. Water System and 
iiousehulil .\npliance9. 

SIZES 300 WATTS UP 
Models low as $99. No battery. 
For farms, lake homes, commer- 
rial puriKtses. putilic address. 
Seme dealer's territory avallablo. 

D. W, ONAN A SONS 

Minneapolis, Minn. 


TODAY’S PROFIT OPPORTUNITY 

INVESTIGATE MOTION PICTURE SOUND 
Buy From the World's Largest Suppliers 
Exceptional Ilarkalns In New, ITsed and Kebuill Motion 
ricntre Aiiparatus. Recent Government Surplus and 
Liquidation of other manufacturers such as I’ACEN'T. 
RttY.M, .tMri.ITONE, POWERS CIN'EPHONK. TONTS- 
0-r.R.\PH. IIIOPHONE, RCA PHOTOPHONE and 
others now offered to nur trade, 

W'rlte for Our Latest Illustrated Catalogues 
s. o. s. COR PORATION 
Dept. RAC <600 Broadway. New York, U.S,A< 

EXPORT: 120 Liberty St., Now York 
CABLE ADDRESS: "SOSOUND" New York. AH OaSes. 


CONCOURSE 

Dry Electrolytic 
Wax Paper 

**Peewee** Paper Tubular 

COISDEIVSERS 

389-409 WALES AVENUE, NEW YORK 
Write for 1934 Caialot 


Oiif Trntfst sporini 4 pr])n;r shielded plutr-iti 
st*t i>f <4iils wound on 1 Vi In. forms. i,l. I,’J; 
One Trnt<‘xt nihy. It.F. eliuke, iLF.i’.; 
(Jne -OH h.v. idiin* ihoke. Oh.: 

Urn* :i4 petitoih*. VI : 

Ono type :il! srreen'trrhl tithe, V-', 

(Hie type peiipMlo V;J : 

due ml ary swIn-U with hakelite knob, Sw.l : 

( MU* vertiier dial : 

line it nitidneior hattery cahle; 

due roll snlid hoi»k-u|) wire; 

'Pwe S4 i-een-y:rid idlps ; 

0114* Tnii4*si ,■» piMinj; waf4‘r so4*ket: 

Tw 4> Tnttesi 4 prinitf wafer siu kets; 

Uii4' ‘rrniest 4 pr4»n:r 4*4»il suekot; 
due ph4M)e phh; ; 

One pair phones : 

Thre4‘ 4ri V. '*11" halt4‘rlea; 

Thr4*e 4 f-a V. *•("' hatterles; 

Two Ma ', < ells : 

due Truti'St luetul chassis. 



I SHORT-WAVE BOOSTER 

froht pttffr 7:L“i i 

Construction 

An approximate Id4*a 4)f the layout 4>f the 
various parts em|>l4iy4*d may he oIitahuMl from 
Ki«. A. The two 78 tubes are e4>mi)l4Mci> 
^hieldetl to Insure stability of operalhin and 
iiiaximum efficietw.v. The “can" w*hi<*h con¬ 
tains the coils Is removable, and a S4*parate 
l aii with roils is pr4»vliled for 4*arh wave band. 
This unit slides "in ’ or "out" of the rereiV4»r, 
making eon tact with spring prongs that are 
m 4 Uiiite<l in the space above that alloled for 
the 'Van." A view of the coil can construe' 
ti 4 »n may he seen In the top photo w'hlch 
illustrates the booster in its entirety, 

dnij' two wires are reipilred for the entire 
installation—no tampering with your pr4'sent 
re 4 eiver lM*ing nece.«sary. These two 4-4inn4‘c- 
li 4 ins are the "itnteima" nn4l “groiin4r*, which 
connect to this booster Instead of to the re- 
eeiviM-. as formerly. The set’s “antenna" ami 
••gr 4 iund" p4»sts are connected lo two special 
terininals (marked for this purpose) on the 
booster. Then plug the power cord Into the 
light s4Mki*t and after a few s4*eoiids that 

arc l•4•4i^ll^4•d for tubes heating up, the unit is 
ready for 4>pernllon. It may he noct-ssary t** 
reverse the plug wIutc 4iire4*t current Is being 
used. 

Tuning the Booster 

Tuning is ace4>mplished In the same manner 
n« before, ex4-epliiig that two tuning 4*4introls 
are ti4»w In use. ’Thi* booster <‘ontr4>l will 

g4-nerany ois'rate in step with the tuning dial 
44 f the r4‘C4‘iver. i.e,. if I hi* booster tuning dial 
is at 40 th4-n tin* receiver tuning 4lial should 
ituie In th 4 ‘ vi4dtMiy 4»f 4(». .V S4*paratc vol- 

iiine C4>ntrol i.s In«*l(i4led in the 4l4*sign of thU 

null, anil it regulates lh4* degr4‘e of eensl- 
livliy H»r V4>huii4‘i I hat may he d4*slred, A 
eiiinpleli* sclu'iuatic wiring diagram of tin- 
ll4M>ster Is shown in Fig. 1. 

T.TST OF 1'AUTS 

One dual varhthh* C4mdens<‘r, 140 mmf; 
due INistal drawer i‘4ill soeket ; 

One .S 4 *r l*4jstal draw4*r eolls (14 to 200 
meters) : 

due I*4>srnl front pnii'*!. engraved : 
due 4lrill4-4l m4*tnl sub-base; 

Otic crystal finished cabinet with rubber legs; 

diii‘ larg4* kii4»h ; 

Tw 4 4 siuall kn4»bs ; 

’rhr4»4* (» pr4mg S4i4'ketj^; 
due :;(► by. (ilr4»r choke: 

due iL^.ouo ohm V4diiiii4‘ control p4dentiometet* 
and swit4‘h ; 

One rotary switch : 

dne 4lnnl 8 mf, 4'l4*4’lr4dytic cond. 2P0 V.; 
dno 0..'».||if. 2(Mi V. hypa.>.s 4M»ndi»nser : 

Tw4i .I'lnf, 2U4) V. bypass <-4>n4l4‘ns4*rs ; 
dne .u(H-mf. tni4’a cMuohMiser : 

One 7 nihy. U.F. <-hok»‘: 

due -lOu ohm. 1 VV. rt'sistor ; 

dne 2t>0 ohm lino resistance cord; 

Tw 4> s<Tepn-grld caps; 

F’lve mounting terminals; 

Tw*4 ) shields and bases; 

Tw’o 78 tubes ; 

One 2,'>Zr» tithe: 

One aerial and ground binding post QQlt; 

One 2 ft. shielded cable; 

Screws and hardware; 

. One aer4>plaDe dial. 


IWELLWORTH 
Worthwhile m 
Bargains! 

Here ore two products of famous companies— 
the qualify of each piece of equipment is only 
too well known. At prices for below their 
regular cost, this merchandise can be bought. 
Order from this advertisement, DO NOT 
WRITE FOR CATALOG. 


6. E. 


PHONOGRAPH 



MOTOR 


Formerly 
Sold tor 
$15.00 


V ARIABLE speed induction type self-stort¬ 
ing, 110 volt, 60 cycle, AC, with lever 
control. Speed range from 5 to 200 RPM. 
Con be installed in place of old-fashioned, 
hand-winding speed motor. Also ideal for 
display turn table, and a hundred other uses. 
These G.E. Electric Motors are brand new. 
in original factory cartons. Same motor 
thot formerly sold for $IS.OO, 

only . " 

Shipping Weight: 11 /6f. 


DEALERS AND MANUFACTURERS WRITE 
FOR SPECIAL PRICE IN QUANTITY. 


WESTINGHOUSE 


'ower Generator 


Ifgnufactured by the 
WeitlnRh4Mi9e for 
i;.S. Signal Corps. 

Rail-Rearing Rotor. 

- a s e iHioensloni 
14" X 64" Ulani. 

GuaraiiteeJ new and 
lierferi. siiiDping 
weight 13 Iba. 

Here is what one of our customers writes: 

’•The>e generators are being U8e4l In a small fishing 
village, where the only rurrent Is supplied from a '1 
K.W.-D.C. generator. 

As It was tmpo.ssible to use .\.C. sets and espei-lally 
my short wave transniliter using two '45 tubes, one of 
till' g(Iterators i-, Used to sii|iply my two .\.C. re(eiver4 
and tlie other to supply ixtwer btr the transmitter. Hmli 
generators are run by a 4 horsebmver |).t\ motor. Tlie'e 
generators perform perfettly and have been absoIutei> 
tnHihle free. The voltage and current regulation, ij re¬ 
markably stable, taking a on^hlerutde overload." 

—WM. BERGG. W 7 BDR, Astoria. Oro. 



REMIT BY CHECK OR MONEY ORDER FOR 
FULL AMOUNT OF EACH ITEM—SHIPPED 
EXPRESS COLLECT, NO C. 0. D. ORDER 
ACCEPTED —MONEY REFUNDED IF NOT 
SATISFIED, 


Wellworth Trading Company RC-931 

111 West Lake Street, Chieago, Ml. 

Enclosed you will flmi my remittance of $-. for 

nliiih please send me: 

( ) G.E. Phonograph Motor, $3.95 each 
( } Weitlnghouio Power Generator. $4.95 each. 

Name . 

Addreaa ..... 

City.State. 
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BEGINNER'S ELECTRIC 
I TUBE SET 

{Continunt from 730; 

slightly iiardcr than wood, but it baa ao many 
advantages as a foundation for radio sets 
that the extra trouble is more than compen¬ 
sated for in the more etficient operation and 
niechanical layout that is possible with a 
iiietul chassis. Ordinary wood w(»rking tools 
will cut aluminum uicely and common twist 
drills are used for making small holes. Kor 
the larger holes a circle cutter is a great con¬ 
venience but it is quite possible to drill a 
series of small holes around the circumfer¬ 
ence desired, cut out the metal between with 
a small chisel or sharp knife and smooth the 
hole with a small, course balf*round tile. 

Kor bending you should equip yourself with 
a couple of small angle bars, say about 2 x 
1 ! X lli ins. long which can be clamped In the 
vice. l*lace the piece to be bent between 
them with the 'bend line’ exactly at tbe 
edge and hammer it down Hat with quick, 
light strokes: working back and forth across 
the width of the piece. Don't try to make 
the bend too sharp or it will crack ; and get 
the bend in the right place the first time as 
it will almost invariably crack if you try to 
straighten It out to rebend. 

The correct method to pursue In the build¬ 
ing of the set is: first, layout, cut to size and 
drill all boles: second, bend ; third, assemble 
the two pieces of the chassis by means of 
nuts and bolts through tbe boles provided; 
fourth, mount all apparatus In tbe positions 
show'u: fifth, wiring. It will be necessary 
when wiring to drill several small holes 
which are not shown on the layout to pass 
wires through the sub-panel but these can 
best be located and drilled as required. Al¬ 
ways smooth the edges of such boles with a 
countersink or large drill to prevent the burr 
or sharp edges from cutting through the In¬ 
sulation. 

The tuning condenser is mounted on tbe 
front panel through the medium of two No. 
d-32 bolts. Several small washers or other 
form of spacer are placed over each screw 
between the panel and frame of the condenser 
to bold It parallel to the front panel. 

Tbe filament resistor, U5, is mounted up¬ 
right through a single bole in tbe sub-panel 
by means of one of the screws that will be 
found bolding the brackets. A cardboard 
tube is generally packed around the resistor 
on which is marked lines indicating one- 
eighth of the total resistance: if you do not 
have available a voltmeter to set the filament 


voltage across the tube to Its proper value I 
it can be arrived at approximately by setting I 
one end sliding contact opposite tbe first of ■ 
these marks. This filament resistor becomes 
quite hot in operation so do not fail to re* 
move the cardboard tube and keep all insu¬ 
lated wires well clear of this resist a iice. 

In mounting tbe jack for the phone plug 
be sure that the frame and lock nut an- well 
Insulated from the chassis. Otherwise you 
will have a direct short across tbe power sup¬ 
ply which will probably ruin the rectifier sec¬ 
tion of tbe 12A7 tube. Also be sure that 
the center arm of the potentloviieter K4 Is not 
grounded to the chassis or it will be impos¬ 
sible to control oscillation. Some makes of 
potentiometers, particularly the newer types 
have the center arm insulated from the shaft 
and lock nut. If this is not the case it will 
be nec<»ssary to insulate the arm and terminal 
(the ccnier onei from the panel. 

Incidentally, while on this subject of 
grounds, it might be well to point out that 
just any old kind of connection to an alumi- I 
num chassis does not constitute a satlsfac- ' 
tory ground. The surface of this metal 
readily oxidizes and the oxide is an excellent 
insulator. The correct way of grounding 
any circuit is to establisli n common ground 
point at some convenient location and run 
wires, insulated tike any other part of tbe 
circuit, from each grounded piece of appa¬ 
ratus to this point, soldering them all to¬ 
gether and making a perfect contact to tbe 
chassis. Many a case of persistent oscillation 
has been cured by this simple treatment. 

Operation 

After the circuit is completely wired, check 
it over carefully—remember you are not deal¬ 
ing with batteries on your work bench now, 
but with tbe entire power of your lighting 
circuit—for the family would not In the least 
appreciate being left in the dark because you 
blew a fuse. Vou bad better locate the fuse 
for your circuit and have a spare one on 
hand before you start to work—just in case. 

When you are absolutely sure that all wir¬ 
ing Is correct, you may insert the line plug 
and turn on the switch. After a few seconds 
a bright point of light will be seen inside 
the cathodes of the tube and they will gradu¬ 
ally heat up to a dull red glow. Tbe circuit 
is then ready to operate. If D.C. is being 
Used, it may be necessary to reverse the plug. 

Warning: The post marked "Cird" on the 
diagram is not to be connected to a ground 
unless it is absolutely necessary to do so to 
secure quiet operation and then only after 
carefully checking to see that the ground 
side of the power line is connected to the 
(Continued on pao^ 761 ) 




Fig. 2 

Layout and drill sizes for the panel. 
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Tests Tomorrow s 
Tubes TODAY! 

“DEPENDABLE” 


NEW TUBE 

Model 303-A TESTER 

* 18 ” 

COMPLETE 
List $35.00 

# 

$1475 

KiT FORM 
LUf $27.50 

NET TO DEALERS AND SERVICEMEN ONLY 

Y OU'LL kx>k far to find the equal of this new 
RADIO t'lTY Tube Tester.. No need to worry 
about tomorrow’s tube developments. With the 
303-A. you are preiiarcd TOD.W for all euirent^ tube 
types and up lo 50 new ones when they arrive, I'nlnue 
swltclilnR arranRtnnent. spare contacts and panel indica¬ 
tions provide for more than 130 different tube types. 
Accurate D’.\ll.sONV.\L type movlnR <«ll meter. Only 
two selector switches to operate. Has short tester with 
pilot light Indicator and molded sockets. Including large 
and small T-lirong, Gas test with meter and second 
plate lest for alt rectifiers. Line voltage adjustment 
switch and many other features you will value. Hand¬ 
some leatherette carrying case. 



NEW Model 403 

MULTITESTER 



The quality tester. In 
compact form. Will always 
be up - to - date. Case 
measures only 5%^ x 
D’AHSON- 
VAL typo moving coll 
assures accuracy within 2 
percent. Triple - range 
ohm meter 0-2,000.000 
ohms. Four-range volt¬ 
meter 0-5-50-2.50-750 volts. 
Mllllameter 0-50. MI- 
CRO.VMMKTKR 0 - 500 
nilcroamt>eres for measur¬ 
ing small Photo-cell and 
grill currents. Ktched 
panel. Crystalline finish 
Case, Self-contained bat¬ 
teries. NET $t4.9S to 
Dealers and Service Men. 
List $ 37 . 5 ( 1 . Also KIT 
FORM $10.9S NET, 
List $27.50. 


Writ# Dept. RC-6 for FREE Date Sheets 

RADIO CITY PRODUCTS CO. 

46 WEST BROADWAY, Dept. RC-6. NEW YORK. N. Y. 


RCP • RCP • RCP • RCP • RCP 


fTu^p /I 

TtlieT. in, '' ^ 

^;/uujL ^ 

TUT ^ 


M. mc Wi i , me— ndMtic, Mi*.. 
^ mA. km ki b* Vv iL* •*• •( Aa 

^ ¥ .tx. m. 

1 \ y l~| 

^ ANTENNA SYSTEM ^ 
h Maa My eA— iW U 

•t a .mV cm! rM • *Mfc 

Write TODAY he Feu 





AnrHUR H .LYliCK , IfiE. 
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Fig. 3, left 

The sub-panel layout details. 
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The UNI-SHI ELDED “3” 

llalUxl hikI an I linn.I liy Short 
Wave Cratt. Popular Mechanics. 
N. Y Sun. Short Wave Maga^ina. 
Wlnl a thrill It will hriiiM >ou'. 
'Itu itrcHtiil, siiiiiilitietl luu prlceti 
> W. set yet de\elul»nl Available 
In 2 or It lubes, cxrlu>hel> 

by in. Sent! lor the “Success stor) '■ 
of infs aniaziiiK recet\er iruiii SborC 
Wave Headquarters! 




Two 

Three 

Kit 

less tulM*s and coll.s. 


$7.45 

Wired ready for use. add. 

. 2.50 

2.75 

Set 

of 4 special coil 4 . 

. 1.45 

1.45 

Set 

of iiiaU'hed tulie>. 


2.90 


Big New FREE Catalos 


from Short Wa\e IleadQuarters. I.Uts oeer 10.000 bar- 
satns. Big Special S. W. Section. World's Biggest 
Values • • . always at lowest wiiolesale prices. 


WHOMSAIE RWIO XRVICECO- 

lOa SIXTH WX.Ocpt CM NnrIbl'Il.llT 




-WANTED!- 

Jobbers—Mail Order Houses and Representatlm 
In all Territories 

TWO FAST MOVERS 


Free Edge Cone and Voice And~Field 
Coll Assemblies Dynamic 

We also Manufacture Various Types of 
Magnetie Speakers 

Wo can Supply and Remedy Your Speaker Needfc 
Speaker Mftrs, Since 1921 

LEOTONE RADIO CO.. 63 Dey St-.NewYerk.M.Y. 


PERFECTED'ALL-WAVESET 

12,500 MILES ON ONLY TWO TUBES! 

Simple to Imilil'—eno' lo % Mk T5 
l_ operate—Wnrl.I-Wide ic- ^ XB * 
ception itiiiKe—and ex- BIVB 
^renicly incxpensl\e! \Ve * 

have si)1<i ihnusaniU of these remark¬ 
able short-v\a\c klt< and noUees ami 
"old-timer^" alike have marveled at 
the .'iinazing results obtained. 

Tlu*.<e klt.<i contain every necessary 
part to <onsirtirt the entire rceelver. 
The eoii'i, which tunc from 15 to 200 
meters, arc wound on polished inikellte forms. The 
uttrartlve fr>-stRt fiivished metal chaH>is and panel 
Lillies wltli all liole.s iieccs.'ary to mount the appa¬ 
ratus and this, together witli our complete, del ailed, 
clear Instrurtlon sheets greatly simidiAes nmstructloo. 
DRY CELL OR AC MODEL $4.75 
Two Colls 200 to 625 Meters $t.25 
Deposit required with oil orders* 

HARRISON RADIO CO. 

142 LIBERTY ST.. Dept. R-e. NEW YORK CITY | 
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A DAY 

BUYS A NEW 


RSMINOTON 

PORTABLE TYPEWRITER 


Special 7-Day Free Trial Offer 



Think of it! You can buy a new standard Bcm- 
Ington Portabio Tj’pewriter for but 10c a day. 
StamLird keyboard. Small and capital letters. 
Beautiful finish. Carrying' case included free. 
Exceptional money-making oppor* 
tunlties. Write today. Say: Please 
tell me how I can ffet a new 
Remington Portable typewriter 
on your special 7-day free 
trial offer for hut 10 c a day. 

Remington Rand Inc., Dept, 
ltC-11, Buffalo. X. Y. 


Back Issues of Radio-Graft 

which you might need to complete your files, 
can still be had at the Price of 25c per copy. 
Send us your reQuirements, together with your 
remittance in check or money Order. 

RADIO-CRAFT, 96-98 Park PI., N. Y. C. 


RADIO EQUIPPED 
POLICEMEN 

(ConfiiiMcd from pofje 720) 

the patrolman who carriod it'I, and a fixed 
tuning armngciiuuit sn tliait tio dial searching , 
or twisting would be noecssury. 

I The evolution of several experimental mod¬ 
els is sliuwn ill (he cliassis ilhistnilion, I'ig. 

This receiver uses o type .'lO tiJi»es, .and the 
elreiiit miiploys supcr-rcgcnenilion. Pro¬ 
vision is niafle for semi-fixed tuning—to peak 
the signal by liand'S)u-i>ad adjiisinient. Tb<‘ 
exlridiiely compact construction is clearly 
shown in this illnstratioii. The chassis inca- 
snres nppniximarely 214 x 4^ x 1 % ins. in 
<lc])th ; its weight is approximately 1 % lbs., 
without tulies lyr eoniahier. The n'ceiver 
proper is contained in a box which clips to 
j the right side of the orticcr's Sam Ihowne- 
type l»elt. .\ special battery I mix t which may 
ho emphiyoili will clip to the left side of the 
Ifolt. The emistnirihm of the siM-eial Sam 
11 row Tie belt is .such tliat the rear of the 
shoulder straps an* tuf more than <n*dinary 
I width in order to ai'Coiinnodate an autimna, 
which is sewn within it. A single, small. 

I feather-weight headphone Is used, and the 
total weight of h.uh reeeivi*r and battery 
lioxes, complete, doe.s not exceed 0 lbs. All 
connectinns are made hy nu*ans of a cable 
witli plug connections. 

rieception takes place on a freipieiicy of 2 ^ 
megacycles tlo meters), since the effects of 
static, and mnn-mntic interfenmee (station 
transmissions, sparking from coinineiadal elec- 
trh'al appliances, etc.), arc almost iiegligihle 
at this extremely high fnMpieTuw. t'onsisteni 
good r<'('e]dioii from a AO W. transmit I or can 
he obtained, in average localities, over a 
Mditis of about 10 inlli's. whirh is mure timn 
suitable fur average demands. 

It might be expected that those cities which 
are already eiji]ip])ed with radio patrol cars 1 
may not liave any need for radio e(|iii]mient 
of this type, hut, as ]Mnuted oiit at the he- 
glnning of this art ole, where the radio- 
etjuipped patrolman serves as an adjunct to 
the ra<lio-o(|iiippiMl car (and motorcycle), the 
possibility uf apprehending criminals Is tre¬ 
mendously increased. 


READER'S DEPARTMENT 

(fonffnited from pnt/c 787) 
muni eat ion. It i.s within flu* power of the 
h'cdcral Kadio t'oTTiinissiou, through their 
local ilistrict representJitivc, to toke action. 
However, the coiiunission is ordinarily tuo 
busy witli other matters to step Into such 
cases, However, If the seriousness of the case 
is brought to the attention of Hu* Federal 
Ihidio Commission, it Is possible that they 
will act. 


A CANADIAN SERVICE MAN'S 
TEST BENCH 

Editor, Radio-Craft: 

The enclosed jiliotograph is of the test 
heiieh and loinel of William's Radio Service 
and was constructed \>y Hit* writer. 

The iH-nch is 0 ft. long hy .'ll ins. wdde. The 
paiii'I is :i ft. long hy 2 ft. high. Itoth are 
constriiet«*d uf Hritish ('ulumhia Hr. stained 
I and varnished. 

The test Instruments are of the **reason- 
ahly priced*' type, some of which have been 
ill constant u.se ftjr several years. 

.\t present, the writer is engaged In con¬ 
st meting a similar panel using precision in 
striinients )»f the iiw»ri* expensive typ»*. I 
triKst this will ho an interesting photo for 
yonr readers to see. 

Wii.i\.>f T. Rinn, 

♦'{4 ."2 t.'velf/n Kf., 
T'm/un, /*. <j. run,Ida 

] 'I'lianks, William, for the photo and letter. 
We are sure tlmt many of uiir n*ader 8 who 
are enpiged in servicing work will he inter- 
est«‘d in seeing what one of their Canadian 
cousins Is doing in the way of lifting up htw 
shop. 


I n 

a ho»h 

RADIO MEN rpfvr 

to tnonif timoH elaitif 



A Valuable, All-round Radio Book! 

UKttK Is otic r.nlla tiook ttuil answers every ron- 

(eiviihle fluentiuti on InU’rferciM'e. tr rMTit.iliis 

raec'i, X 11 liiE-lus. rlMH-k full with vvIrinK diaKrairo, 
tlnivviruis ami niioiiiKrnpIo .IieiwIo)' where Interference 
oriKlnate-*—liow it i* •il'vtiihuted. and liow to eliminate 
it. Thu U a wealth <d ini>,rtiiatIon needed by eviT^ 
radio lUtencr, <leaUT and Service Man. 

Send 50 cents in stamps or cheek for this book. 

RADIO-CRAFT MAGAZINE 

96-98 PARK PLACE NEW YORK, N. Y. 


■im* 



Many POPULAR 
EXPEKIAIENTS 
in Every Issue! 


Over 150 
Illustrations 
25e the Copy 
On Ail Newsstands 


KVi:ilVb.\V sUIENri-: .\\ 1 ) 
MKril.Wli'S U (he line-jt sci- 
entifie-technical-mechanical 'Con¬ 
structional inaKaxIne In ihe fleld 
1'll-( et-Uk*- minute vviMi Hew? 
fljislH«4 Elf H-lfiiilftr events I>oz 
ens of ronitnietlonal articles and many popular 
experiments. Ideas from vvliLh you eaii make 
iliinRs til .sell. 

A HOST UP INTERESTIXO Si IK.VTIKIC 
SUIUKPTS COVKltKIi—Aviation—WtxMlvvork- 
Inp .\siriiiMiriiy ~|•:itont'i and InventliHU—lhK>k 
llevievvii—-MeialworklnK—Clieinl.Ltry— Englnepr- 
liiR — .Mlfni?E*i>ji.v — Klerirlcal KxtierimenK - 
Lathe Oiieiation—Shop Hints and other >utueci. 
SPEC! AT. OFF Kit—12.00 for One Year— 
(Canadian and foreign 52.50), Send eliei k 
or m<*n«*y order. 

EVERYDAY SCIENCE AND MECHANICS 
98R Park Place New York, N. Y. 



HOlItS 


of Reading PIcasiiriT 


Five Stirring Stories 
of Future Science in Current Issue 


WONPEK STORIES lirlng] to its readers vItIiI, thrli1ln>t. 
and aUvorhiiiK t:de< of adventure on alien planets—vt.iriev 
of hiido^iral irionstro.liji-s. tiiiir-tMvel. the future civII- 
i/.ailoria of man, and other educational scienee-fli t Ion 
theiiiea. 


Here is the rontenu for .Tune- INTO THE IXFINTTESI- 
.MAl. r>y Ka>e IUmiioikI. THE POOilltEI.L hy Pa^i-I H 
Keller. M.P.. lOsMH* FAhAMITV hv \V. Varick 
.Wvliis. HI. AlUtIFT I.v THE V(»II> hy John Pierce, 
Its., and a trernondou- Cienuan novel I>y 

Frledrieh Freksa. ainl (vevvrai hileresting dePartmenti 
Join the SFiE.NX’E FlCTI()N LKACLfK. 


money order. 

WONDER STORIES. 98R Park Place. New Vdrk, N. Y. 
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BEGINNER'S I TUBE SET 1 

{fOHthiunl Jitnn juff/c 

<‘li 5 issi!< anil not the “liot" side, 'lliis can bo 
rhriki-il liv the ^inll»k• proii-ss of phuin^' a 
t,*st lamp' ill suikct and lamp having; short 
loads with hared oiidsi botwocn iho ;:iound 
po>L immI the proposod ;;niuiid roiiiiooi i<»n. If 
the lamp li;:lits roinovo the lino pinj;, inrn it 
aritiiiid and roiiisoi’l iti 'I hen make the 
;;r*>nnd eoiineelloii, 

.\ttaoh the antonnii, ami pin;; in the Ueud- 
pUoiios. Screw the adjust in;; screw on i l 
almost all the way in and inrn lU all the 
wav to the riulit. NoW. uu turning' the tun- 
in;: dial from one cml to the oilier a series 
el sipieals should he heard. If this does not 
oiciir it indieaio that the circuit is not os- 
cillatitii:. Turn hack tlie screw on t‘l >li;:htly 
and try apiin. Keep tryiu;; this until oseil- 
latioii occurs all over tlu* ilial witli ^ 
screw i d in a> |i;:hlly as possihle. 

The iiosilioii of t'l will dep»'ml 
the aerial used, I he lon;:er the aerial the 
looser Cl will i-rohahly have to be >inee a 
loiiu' aerial loads the circuit and keeps it 
from o>cillaiion. However, a lonu aerial is 
uec«->sarv for pr'*per iiickup and for any HX 
Work. About To feet, as hi;:h as possible ,, 
and well iu>ulat *d would bo about riuht. 

once the proper p«»sition for Cl is found 
it mav he left alone and tin- only controls 
necessary will h* the tmiiu;; dial and U4 for 
feeil hack. lak- any oscillaliii;: circuit the 
iui»st scu>itive point will ho foimd just <un- 
side tho zone ot oseillatiou. Slow, carclul [ 
tuuiti:: and skilllul hamlliiu of the oscillation , 
will result ill >oiui* rather reuiarkahle HX | 
records for such a simple set. 

Theory 

Then- is nothin:: remarkably new in any 
sinalc feature of the >.‘l. ihe inwchy lesulis 
Hoiu the coiuhinatioii of feaiiiri‘s iii a siu;:lc 
unit. The siaiiah picked up hy tlic auleiiua 
i> fod throiiah Cl f tin* tiiucd eircuit v li-Ll 
and thence throu;:li the ;:rid leak atid cou- 
ueiiMT to the j;rid of the lahc where dcn-e- j 
tioii takes place. The aiulio eomiiom-m of 
iho si:;ual is fed from the plate to the luh'- 
throUgU the lieadphont's while tlic radio fi'- 
nucucy coiupoueul of the signal is Idockcd 
hr the choke l.^l aud forced to travel tluou;-di 
L:j‘U4 and hack to ;:roaud tlirou;:h t'I. 1 he 
sireu^lh of the radio fieipieucy eurreiU in 
ihis eireuil, and hciieo the amount of toed 
hack is ;;o\eriud hy I he resistor UL 

Power is sui>l>Iicd to ihe [date of the tnhe 
thn»u;:li the rcetilicr pm lion of the tiihc 
V. hich ;:ivcs rise to a puUaiiini IhC. 'I'liis is 
liltcred iuto a pun- IhC. hy the network J.4* 
I'll-i'T, Xo eondciisor is pul mi the rcctUtci 
side of the iuduchuice 1.1 loi* iwu reasons, 
rirst. a hi;:h value of ICC. voltage is not dc- 
sirahh* tor grid leak d« lcciiou: aud a coudeii 
si*r iu|»ut Would riii'-e this value 4 -ousidcraUl\. 

S. c.iml, a ciiokc. input, ns usc<l. tends in U— 
sen the ililTcrciii-c hi-tweeii I In- philc voltage 
a- hctwecn an A.<\ nud a 1>.C. line currciii. 

The resistor K.T serves to drop the line 
Voltage of to the IJJl rc»inircd hy Ihe 

tilamciit of the lulu-. This had betli-r he ad- 
ju.^sted hy mean.- of u voltiuctor to the itroper 
value if possihle. , 

Troubles 

No Osf-ir.i..vTiON ; ; 

ljev«*rse eouucetioiis to r/2. 

Ih-.-nro loiideiis'-r C-l is non-inductive type, 
la^ sure choke 1-1 is elTcetivc. 

Ihiise screen-grid voliiigi- hy tiecieasiug valin- 
of U'l. 

A- i last resort iiu rease turns of L-’. 

Ih- sure It 4 is ion nee led in the right diroe- 
ti<tu : so that when the line svviteli is olT 
the resist a nee is all in. 

Uncontrollable os. m.i.ation : 
iK-ercase screen voltage by iuereasiug value 
of 113. 

Ih-eicase value of C4, 

Ueimwe choke 1.3. if this completely stops 
oM-illatiou ilcerease value of C."». 

Chei k eireuil for unvvaun-d -oiiiees id feed- 
hack. 

As a last resort decrease turns on 1.3. 

rKiNoi: IIowi OK “ri.ou" : 

This is eoutrollul largely hy the value of IJL* ; 
till* smaller ihis value the more smootlily 
oseillatiou oe urs ilovvu lo the point where 
control through IM is lost. 

(Con//auc'ii ojt i>a(/c 703) 



UEADQUARTERSM 

PUBLIt fll7l7RESS flllPLIFIERS^ 

m'mffTfr<mMmFACTURER>^SA VEB/C NONE V/ 


Here Are Our Most Recent Portable Public Address Ampliper Uerelopments: 

Self-Contained Electric Phonograph "MIKE-PHONO-RADIO" 

COMPLETE PORTABLE P. A. SYSTEMS 

Available in Choice of Three Basic Models: ^ 

110-VOLT AX. 7*/2 WATT 2 STAGE 2A5 CLASS - A’' MODEL—110 VOLT AX. 

12 WATT 3 STAGE 2A3 CLASS ‘ 



OPERATED t3 WATT 3 STAGE 79 
CLASS '-B* MODEL — WHICH 

may be operated at will 

FROM BOTH 6 VOLTS D.C. AND 
tiO VOLTS A.C.! 

All models are equipped with a self- 
contained -tNPUT-MlXER.FADER’* 
CONTROL SYSTEM. Completely 
housed in a compact (1534 % l4*/4 x 
l3'"a") two section (removable speaker) 
wood framed, fibre lined case. 

Write for our unbelieyable lory 
price on this equipme nt! 


-A ■ MODEL—6 VOLT STORAGE BATTERY 



JUST-OFF-THSPi^SS/. 


SEND 

FOR THIS 

FREE 

Radio and 
Amplifier 
CATALOG 


£rififc/y 'Sew From 
Coyer to Coyer 


too 

PAGES 
OF BIG 
MONEY 
SAVING 
VALUES 

You Can Sot Pos- 
sibly Afford to Be 
Without This Real¬ 
ly Valuable Book 
—Send For 'Your 
Copy Today. 

WE ARE HEAD- 
QUARTERS FOR 
P.A. SYSTEMS. Buy 
direct from the manu¬ 
facturer and Pay Only 
OM Profltt 


‘vTAflNUmTT 

«nD souno sysrem tmotisC’ „ 

THE ONLY BOOK AVAILABLE OP ITS KINO ! 



Iffif 

VijQOSE lFaP ^ 


Devoted Exelusivety t» 
the Problems Involved 
in Purchasing, Design¬ 
ing. Measuring, Test¬ 
ing. Installing. Operat¬ 
ing. Trouble Shooting, 
Maintaining, and Money 
Making Possibilities of 
Public Address Systems. 


WHITTE N IH 

PUlHELUUkY 


' 64fb<fe5,8Xm 

oy£it t 90 diagrams i 

. CHAR^jndlUl/STnAnCm 

A Vital Secessity to Eyeryone Connected in 
Any Way With Sound Systems—Public Ad’ 
dress or Amplifiers and Associated 

Eouipment! Complete and Authoritatiye! 



COASTio COAST- RADIO-CORR 

123K-WEST I7TIJ STREET .New YpgK.N.Y. 




U. S. £. 

amplifiers and complete 
public address systems in 
distributors stocks every¬ 
where. 

The U.S.E. distributor in 
your territory will be glad 
to demonstrate any type of 
public address unit that you 
are interested in. He can 
give you prompt delivery 
on your orders and sales 
help in selling your cus¬ 
tomers. 

With business conditions 
improving and political 
campaigns coming on, this 
year’s public address season 
will be a big one. 

Don’t overlook the PA 
profits in your territory. 
Write for literature and 
further detaib. 


UNITED SOUND ENGINEERING COMPANY 


Manufacturers of Specialized Sound Equipment 


2233 UNIVERSITY AVENUE 


servicemen; 


THt UOil tIMt OF CONQE'JSSR? 

AND HKISTOHS FOR EVERT P^^PIO USE 

WplH-IPt Mr run I’iifrJet ■fnrJlgD lDlih .1 Itra -nl EhHil 



ST. PAUL, MINNESOTA 
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Service Men^s Essentials 
for All M embers of the 


ORSMA 





^ I ■ ■ ^ TOT*l' ^ ^ Sm 


No. 3—(iOc per pad of 50 
S3.U0 p(‘r ten pudH, eaeli of 50 



No. 5—50c each 


Mail This Coupon Today! 


SERVICE MEN’S ESSENTIALS 

"Fill: OrFli lAI. SKRVU K MKN'S ASSOCIATION has 

^ itiiidp jirianKfinenls to .supitlj a numlicr of ‘‘Senire Men's essen- 
liaU" for the U'P «f ils tnetnlM-rs anil assoelale iiiemhers. Only 
ltleltlher^ and as<.oiiato ineinhers can bus’ thc>e Items; they are not 
siilii to others. 

These essentials are Priced at oo«t, plus a small additional fee 
which Is the only source of iiiiiuiie that the Association has. No 
one otnalns any profit or Irenottt, ejciept the A>s<xl^tioii itself. 
Whalewr pnitlt accrues, is reinvested for the funheranoe and en- 
larsement of the Assor’Iatlon. 

Itj- nsine the letterheads, hlllheads. etc., j’ou present the busl- 
tieso-llke appearance to your custoniers. go essential to surce.ssful 
serUclnB. In addition, the Assoelailon bas made arranKeiiieiits 
vhh mo.>it of the prominent timnufai turers to ullim- special discounts 
.0 members, provltllng OIIS.MA letterheads are used when ordering. 

No. I ORSMA LEHERHEADS 

The.se lettcrheails. siiown cm the right, arc furtdslied with your 
name, address and te1e|ihone numher, printed on excellent paper. 
They are sold in lots of 100 or multi|>ie8 thereof, with a distinct 
saving for single orders of l.OiMi or more. You would have to pay 
many times mor® if you ordered small lots from your local printer. 
iVr loo. 60c: per looo. $3.00, 


No. 2 ORSMA ENVELOPES 

These are furnished to match the letterheads, printed with your 
name and address and seal of the Association. They go hand-in- 
hand with the lettertieads and are Usually ordered in the same 
ciuantity. Per 100. 60c: per 1000, $3.00. 

No. 3 ORSMA SERVICE RECORD CARDS 

They serve ■ double purpose; whenever you complete a job you 
fill out the reiwrt-bili and hand It to the customer: this is 
the psychological nioinenl'’ to collect. By (he use of rarbon 
paper a pemianent record Is kept which is a valuable asset to j'our 
husinesi. They are furnished with your name, address and tele¬ 
phone number. Per pad of 50. 60c; per 10 pads, each of 50. $3.00. 

No. 4 ORSMA INSPECTION LABELS 

The label Is to I>e filled in with the proper dates, and pasted 
Inslile the set or eabinet where the cuatomer will see IL It Is a 
continuous reminder to him that, when service Is needed, he can 
VSl'n again. The advantage is apparent. Per 100. 50c; per 
1000 , $ 3 . 00 . 

No. S ORSMA LAPEL BUTTON 

At the suggestion of many members a handsome lapel button 
bearing the name and emidem of the Association has been designed. 
It signifies to your fellow members that you belong to the same 
.\»!wiatlon;—and In addition it gives your customers a better ap¬ 
preciation of the professional nature of your work. 50c each. 

No. 6 ORSMA BUSINESS CARDS 

These are furnished on a fine grade of paper IVi two colors with 
a blotter back. Thus they present an added Incentive to your cua- 
t<»mers lo ke^ them In a prominent place, where they will do the 
must gixMl. Tliey are lirinted with your name, address and tele- 
li'r " 1 * 00 * 0 **^$4?0 of Association. Per 100. 75c; 


Nos. 9 & 10 ORSMA EMBLEM CUTS 

•These cuts for printing, advertising, etc., are furnished in two 
styles anil sizes. They ritay be used for newspaper or tciephone- 
l*.*^*. printing of any kind. Large size. 

lWxl% In.. $1.35 each; small size. in.. $ 1.30 each. 

No. M ORSMA MEMBERSHIP SIGN 

A set of three of tho-ie signs, printed on heavy cards, and having 
holes punched In order to hang in your office or store, and are sold 
to members and as.si^late merniiers. They aro largo enough so that 
they arc itulte prominent and the two tone effect makes a very at¬ 
tract he aimearance. Set of three. 50c. 

No. 12 ORSMA ADVERTISING DISPLAY SIGN 

.\ tw-o a>lor sign printed In large letters with your name, address 
and telephone, with the seal of the Aasoclatlon. Tills sign Is sold 
111 auantitles of ..5 or more anil U ideal for hanging i*n stores, 
offices, etc., for advertising purposes. Set of 25 cards, $3.00. 

No. 13 RADIO SERVICE MEN S ASSORTMENT 
PACKAGE 

This Includes one gold filled lapel button. I0» letterheads 100 
enveloites, 50 service record cards, and 100 labels lirinted with your 
name and addresa as described above. The whole assortment costs 
onlj’—$J.U0^a worth-while saving. Complete, $3.00. 

No. 14 ORSMA MEMBER CERTIFICATE 

A handsome diploma-like rcrtlflcate engraved on stiff velluni-bond. 
The certlfkate l.s personnally signed by the President and Executive 
secretary and the corporation stamp of the Association is Impressed 
im a red seal attached to it. Your name, certificate number and 
.late of rcglstratliiti are lettered by hand and the Ccrtlfliate Is 
tualled In a cardboard tube to Insure safe ilelliciy. Kach 5oc, plus 
I Or for postage. 



No. 1—60c per 100 
$3.00 per 1000 



N«. 2—60c‘ per 100 
$3.00 per 1000 



No. 6—'i.'Sc per 100 
$4.00 per 1000 



No. 4—50c per 100 
$3.00 per 1000 


1 Application for 13 ClVf A ! 

1 Membership in wl\oiTli\ 1 

1 Ivxeeutlve Seerelnry, OK.sM.\ I 

[ W INirk Place. New York. N. Y. j 

1 Kindly send nii application blank for i 

j □ Full Membership ! 

j □ Associate Membership { 

j Kame . ! 

OFMCIAI. RADIO SERVICE MEN’S ASSOCIATION RC 63i 

98RC Park Place, New "^'ork, N. Y. 

Please send mo the followinjf HAHIO SKKVIlMC MFN*S KSSFNTI.M.S wirieh I 
have selootod from this advertisement. My reiiiittaiire for . is en¬ 

closed. /s'emf rcwtif/rtHcc i« form of check or money order. Keyiatcy letter if it 
t'OittaiHs ntsh, furremy or unustul f. *s'. J^ostaye Stompn. 

1 1 


1 Street or Cox. .. 1 

1 1 

1 ril.v .Stnte . 1 

Same .ORSMA No. 

.Adtlrrss.City nml Stnte f 

1 Kl’ 631 j 
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The voIlaKe on the srreen-Kritl is rather criti¬ 
cal In this circuit. U It is too low the 
circuit will not oscillate and will be less 
sensitive Kenerally. !f it is too high it 
may cause an annoying OU cycle hum in the 
l»lu>nes. The trick is to get it ns high as 
pi>ssible without allowing this hum to oc- 
<‘Ur or causing uiiC4»ntroilable oscillation. 
This voltage Is govcrneil by the network 
liL», n:l, and consUlcralde experlimiitalion 
with these two values will probably be re- 
wartle<l with greatly increased sensitivity 
and better all-around performance. 

List of Parts 

One midget tuning condenser. :^50 mmf,, C2 ; 
(»iie I laminarluiKl trimmer eondenser, 5-70 
mmf., Cl ; 

t*ne pig-tail mica condenser. ^>50 mnif,, C3; 
one pig-tail mica nmib-nser. .001-iiinif., iTi ; 
t»ne 1 ‘oncoui se iiun-imiuctive paper condenser, 
C4; 

Tw<» t‘oiicoui‘se t.vpo VS electrolytic condens¬ 
ers, mf., CO, C7 ; 

(He* Ceiuralab "Klf** potentiometer With line 
switch attached, 2r»,000 ohms, U4 ; 

<me carbon resistor, V.s-\V., .3-mcg-, 112; 

One cariam resistor, ‘/g-'V,, ..5-meg., U3 ; 
one carbon resistor, V^-W., .3 megs.. HI; 
one lOli'ctnt'l wire-wound resistor, 400 obms, 
50 w.. Its; 

tuie U.K. toil, screen-grid interstage, shielded, 
LI, L2; 

One S,"i inhy, U.K. choke coil, R.K.C.; 
lull- midget ill ter choke, 2o by., center tapped, 
L4: 

Uiic Single-t ircuit Jack and Insulating bush¬ 
ing, J; 

tuie small 7 prong wafer socket; 
t»iu* t.vpe 12A7 tube; 

t>ne blntilng post strip marked “Ant.-Grd.” ; 
Alumiuiun for panels, l/l<»-lii, thick, wire, 
small hardware, line plug, etc. 



SHORT CUTS 

{Continiici! from ituffe 733) 

placed in the transmitter tWhCLM) and sac* 
ritiiMMl to the great god “DX.** 

As a pair of 10*s retiulretl the outlay of 
mure maxunia than we iiavc oven seen for 
Some time -our local banks all took the vaca¬ 
tion cure—eoiisbleration was given to the 
p.-sslldlity of utilizing less expensive tubes. 

After careful eoiisbleration of the various 
faetors involvt*cl, and ipilte a bit of haywire 
e.vj>iTimentatloii to deterniitn* the relative de- 
hirainlity of the different tubes available, it 
was ileeided to ailapt the ampHtler to use the 
t.vpe 47 ])entodes as replacements. 

* The circuit as revamped for these tubes Is 
6how‘u III Klg. 7. The following new ma¬ 
terials arc required: 

Tw’o 5 prong sockets; two typo 47 tubesj 
one 2.000 ohm, 25 \V. resistor; one 15 
ohm, center-tapped I'oslstor; four bind¬ 
ing posts marked FIKLI); four binding 
posts marked SFKAKKK: one bakellte 
strip, 1 X 13% X 3/10-ln. thick. 



Fig. 6 

The amplifier before the changes were made. 


An unusual tube tester appears at the right* 
Precision laboratory-type meters are used 
throughout, to Increase the unlt*s accuracy. 
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When removing the 4 prong sockets. If a 
hot soldering Iron is applied to the nuts the 
screws can Ik? backcil ont easil.v; the voltage 
divider should be moniited on a pair of spac¬ 
ing pillars to facilitate connecting the Held 
lends. 

We are using a pair of .leusen I)-0 speakers 
with the rig set up as shown schematically in 
Fig. 7 and, by picture diagram, in Fig. S. 
and pient.v of volume Is obtaiiieil, if it is 
desired to operate the amplilicr with a single 
speaker, one having a [uisii-pull output trajis- 
foimer will be required, and an extra 2,5t)o 
ohm resistor to connect betwemi the unused 
field terminals. 

!n addition tt> the savings In the cost ot 
new tubes, when tlio 47s replare the lOs, it 
must be remembered that a lower voltage for 
the plates is required ami the amplification is 
increased enormously. 




Fig. 8 

The arrangement of resistors for the 47s. 


NEW TUBE TESTER 

T HIS exjM*nsive inslrnmeiit is essentially a 
laboratory unit, designed to test all new 
tulles, .\dnptahle at a portable or stationary 
t.vpe. it Ineorporates the following features: 
ability to niimsure with high precision all ex¬ 
isting tithes: automatic relays protect nil cur¬ 
rent meters : antoinatic relays change all volt¬ 
meter ranges: extremely wide range; simplic¬ 
ity and convenience of operation. 

Relays automatically shift tiie various met¬ 
ers to the correct range scale. IHlot lamps 
Interlocked with the relays serve to Indicate 
the meter and seale In use; the tube-test 
ranges inclmle: current range, 0 to 15,000 
ma.; mutual conduct a nee, 1 to 25.000 mhys.; 
nmpllficatbm factor. 0.1- to 5,000; Impedance, 
100 ohms to 50 megs. 



Just the thing j 
for the Summer 0 

— a PORTABLE 

I Universal A. C.-D. C. 

I Short Wave Receiver 



Designed by 
Herman Cosman 

T iie IiIkI) miIu \ernier dial permits adjuiiiniant 
of tunlns eondenser. Suiuotli rexeneraiioa 
Four bUl'XO idUK-ln colh are fumislied cover- 
liig ivave letiftihii from 15 to 200 tiieier^- V 
broadcast roll (‘J900-550 meter.'O makes Oie Uni¬ 
versal Portable an .\LL-\V.\VE receiver* No 
ilead spots on tlie rolls. 

Wateniroof. fahrlcold covered carr^'lng case. 13" z 
9Ms" X 614". Strong leather handle, .\inple 
nwon for tubes, colls and shield when coier l^ 
i-lLSed. 

Enjoy the thrill of short wave stations and regular 
broadcast programs anywhere you go where 
no volt electric eorrent available, geC. 

Kit of parts Including beautiful case. 

Wired ami tested, extra.$2.00 

Set i>f UC.\ licensed tubes (1—'78, 1—‘43. 1— 

25Z5) ....$3-25 

Broadcast coll .$ >79 

8S CortlMdt St. Dept. CS. New Yprk. N. Y. 


RADIOA'1934 

NO SERVICEMAN DEALER 
OR SET BUILDER CAN AFFORD 
TO BE WITHOUT THIS BOOK 


Send for the new Spring Edition of 
Radio's most valuable Catalog. Packed 
with Incomparable 
quality radio equip, 
ment at PRICES 
THAT ARE CON- 
SISTENTLY 
LOWER. Lists the 
most complete line 
of radio replace¬ 
ment parts for all 
service require¬ 
ments. Features 
newcomplete 

Transmitting and 
Short Wave list¬ 
ings. latest type 
Set-building Kits, 

Test Instruments, 

Sound Systems, and 
radio's most com¬ 
plete and profitable 
line of new Re- 
cel vers. 


ALLIED RADIO CORP., 

Dept. D, t35 W. Jackson Bird. 

Chica^Of Illinois. 

Please send me FREE your New 19M 
Radio Book. 

Name 

Address 

City______ State..„ 


Allied^Radio 
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There s plenty of 


in the NEW 


T he necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, including the new CONSOLI¬ 
DATED EDITION, now exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public-address work, tube infonnation 
or a circuit diagram, the materia] needed is certain 
to be found in one of the OFFICIAL RADIO SER. 
VICE MANUALS. 


In preparing this new edition many of the outstand¬ 
ing problems of the Service Men have been considered 
—methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 


1 ho illiistnitions in fho IICN Manunl nro nmn- oxplirit 
tnjin hofitrr ; iimsmm-Ii ns ilio <]ia;:riuiis ai-f ncu limitod to the 
srheniatic einuit. hut Dther illustrations .shnw the parts lav- 
out. iMisitiotjs of tiiinnnTs. neutralizers, i-te. There are 
liiiiidreds of new riretiifs inrluded, and rmt one from anv 
previous editions of rhi‘ manuals hn.s Iteiui repeafd. 'i’his 
xrv umoufiitunialti/ yuoranivv. 

_hi iirevions years, the 1P:!4 Manual also inrlmles a 

FltKE gJTKSTloN .VXD AXSWKK SKUVD'K. In l■af■h hook 
will he f(uind eonpiuis, whieli entitle 30 U to free eonsul- 
tation on any radio servi((* topic. These eoupipus ^ive ymt a 
romplete mail service—questions on servicinf; and npcnititi;; 
any si't or circuit an‘ answered promptly and a ecu rat el v 
by the editors, Ueniemher that, at the rel'ular rale of liftc 
per question which is usiiallv rharjred hv radio majrazines. 
this service alom* is worth $Ci.PU. And for the Manual, we 
charge only 

It is quite evident that the 1PM4 Edition cpf tlie DFFUTAL 
RADIO SKI{\ D'K MANUAL is a decided iinjirovement over 
previous volumes. 


ORDER YOUR COPIES NOW 

It is important to every Radio Service Man and Dealer 
to tret his ropy fpf the 11>;:4 tU’FD'lAL ItAIHO SKRVIUK 
M.-\NITAL now. Tin* m-w Iiook will prove itself to he in¬ 
valuable as those volumes of previous years. 

No need to delay senilinjr us your order—tJie 1U34 MAN¬ 
UAL. like its predecessors, is a necessity in your business. 
We strongly advise you to order your copy today. 


GERNSBACK PUBLICATIONS. INC. 
96-98 Park Place New York, N. Y. 


Servicing Material 


1934 Manual 


Contents of the 1934 Manual in Brief 

# IMuentnis nnd service notes, more complete than ever be¬ 
fore In any MANUAL. Not merely the sehematle hook-ups 
will he found, hut eliasslN dniwlnirs showing parts layouts, 
position!* of trimmers, neutralizers, etc. 

# Voltage readings fur practically all sets, as an aid in 
checking tiihes and wiring. 

# .\ll values of intermediate-fre<iiieney triinsfuriiiers used 
In siiperlieterudyiies. witii the manufacturers* own siiggcs- 
tloii*. Its to rurri*et halaneiiig. 

# Detailed troiihle-sliuuting suggestions and procedure as 
tint lined hy tlie maniifact iirers’ own engineers—In otlier 
words, uiiflientie “dope" right from headquarters. 

# Values of all parts indicated directly on all diagrams. 

# Section for reference to A.<*.-!>.<*. cigarhox niidgets. 

# Section for reference to piihlie-address aniplitiers, 

# Section for rrferenoe to short-wave receivers. 

# Section for reference to remote-control systems. 

# A complete compilation of riiilio tul»e data, covering both 
tlie «>l 4 l uiitl tile many new types. 

# Section devot<‘d to test eqiiipnient. analyzers, etc., with 
full diagrams and other raliiahle information. 

# A complete list of American hroaileust stations with their 
frequencies in kilocycles: extremely useful in ealihrutlng 
uimI checking test oscillators and in calihruling reeelvers. 

# Free t(u**^tbMi and .\nswer Service, the same as in our 
last two Manuals. 

# No theory; only service information In quickly accessible 
form. 

# Absolutely no <1 up Heat ion of any ding rums; nothing that 
appeared In any of the previous .Manuals will appear In the 
1934 M.\Nl'.\L. I'll is we uiieonditionully guarantee, 

# .A Ininily. easily-consulted master Index making It easy 
for you to find almost anything pertaining to your service 
problem Instnntly, This index Includes all the diagrams 
published In all the previous (IKKNSIt.VCK Manuals, as 
well as the 1931 diagrams, A big convenience and time 
saver! 


Clip — Mail This Coupon Today 

I GERNSBACK PUBLICATIONS, Inc. H 

I 96-98 Park Place. New York, N. Y. | 

I <JeiitIeiueii ; Fneh>s(*d you will find my remittance of $3,50 | 
fftr wliirli you are tet send me. I’osla^re Prepaid. One l*opy i 
I of the ]UIU OFFICIAL RADIO SFItVlCF MAM.’AL. fSend ' 
I remittnm-e hy cheek or money order ; or rejrister letter if it | 
I eondiins cash, currency or unused U. S. Footage stamps.] ■ 

I I 

I Name .. I 

I I 

I Address . | 

j City .State .| 

I HC'-034 J 


I 
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li TUBE SUPER BROAD¬ 
CAST SET 

{(’ontinucfl Jnjm itityc T:U) 
tniiirtlilo, a ml it <‘:ni 1 m* ass»*iiihle«I. wired and 
I>alaii4*4'<l by any fimstnirttM* t)r Service Man 
who is familiar with tin* onliiiaiy siiperliett-ro- 
ilyno ami who ntnlerstaatls ilie use uf test- 
osiillaioi- ami 'imimt im-n-r alliiniiu; nn'ilnMls. 
lis roiistnu-liun slionhl m>t I»e alteniiMed by 
an>«iin' who has never built a radio set 
bi’ioi’e* 

111 order to aiith ipaie iiuiuirlos» a short ex- 
rih.iiaiioii of the theory involved is ;rivcu 
liei’e, insofar as it differs fnnn that of the 
Usual snperhet erotlyne. 'rids should be read 
and niulerstooil before attoiiipiiu« its ft^D- 
struetion, 

Kef. r to the sehemaiic wirinj: diagram. The 
tirsi inhe is a 3S K.l‘\ anipUlier, ttuied to sitJJ" 
nal freipiemy hy the front seetioii of the 
three uiMu; eninhaiser. T'he antenna Input 
s\st« in for this tube has been d4*simied for a 
tiui *'ain ovei‘ tlie hand with little difforcuee 

in triininin;: adjust.lit for uiueiiiias of 

•'leailv iUiTereiit eharaeieristies. This tube 
feeds ‘the seeoad. a oH lirst deteetor» thron;:h 
the IM'. transfoniier. 'The oseilhitor, a oC, is 
tuned to iTo k<-. hi^'her fietiiieney tliaii the 
^i-nill freMueiH-y, hy the spe4-ial section, the 
rear, of the three j;aiiK eoinlenser. Us out- 
rnit is eoiiph'd tt> the deteetor input tbroti;,'h 
ilo- series eailiotle coupliinr coil. M'he inter- 
mediate freijiieney, IT”, kc. IS aniplilied by 
the bs l.r. amplllier tube and eouples into 
tin >eeoml <leie« ior, a operating; as a full- 
\\a\e reciilier. In toiler to avoid trouble due 
to intra-tniM* eainieiiy, the filial and plate of 
tin* are not iisi>d and are ilieiefore 

unrollinh'd. 'l"he itipni t<i the «io is tenter* 
nipiM«d, the IT"* ke. eonipoiieiit is tillt'retl out 
!o ihe K.l\ t lioke and bypass eoinleiiseis aud 
tile .\.I\ and \>A\ vtdia;res ai»pear aeros-j 
r.ooou ohms, ’rin- li.i\ orjiecales the atU-mnilie 
xoiuiin* eoiitr.d and the suppress«n- tube, and 
tin A.K. net nates the ^rid of the A.K. ailipb- 
Iter iiilo*. the inairnitude tif exeitutioii liein;; 
ronfi-.dled thnniuh a volnnie coiiind pcdeli- 
tiMiaeier. The noise supprt‘ssor tnlie, a 
r»7 nets as a I'ela.v to hloek tin* 1ii>1 A.l’. 
tube, ill varvinu'. adjnsinlile de;rree, wlieii no 
earlier is hiiiit: received. Tins makes the 
set >iliMit. if tlesiretl, between stations, so that, 
n ► noise of stalie or man-niatle interference 

..I he heard. 'Phis is atroinplislied in 

the following: manner. 

t on-iiih r tin- ease of no carrier, that is, the 
M l N tuned between two stations. There will 
he MO IM*. aeross the .-piJ.iMMi obm unit : ;:i‘id of 
i!ie mdse Miiipiessor will be at practically 
"round potential. IMate ctirreut will Ihiw, 
eeai-sinu: a dtt»p aeross a .o-inej:. resistor con- 
iireted ill the phitc circuit of the noise sup* 
pivs-.or till**-, wliieh puslies the suppressor 
jrrid ill the lirst A.l*. tube ue^mtive. wliieh in 
turn Idoeks the tnl»e so no plate cnrrerit ap- 
p.-ars reu^anlless of any voltaic which may be 
applied on its trrid from static, ete. Now 
when u earlier is received, the noise sup- 
pie>';or jrrid ;:oes iie^rative, plate current stops 
and the suppressor ^rid of the .\.K. tnlM's ns- 
siimes its catlioile potential and the tube oper¬ 
ates in noiiiial niaiiner as an aniplitier. The 
vr,utrul. for the de^rree of noise suppression 
desired, is provided by the potent ionieier, 
wliieh eon t rids Ihe screen-tirid volta^re on 
the iio|se suiipressor tnhe. 'Plils eontrol is ad- 
jn<t a I do from the rear of the chassis (sine* 
oiiee set, it seldom needs ehailtiim: i. When 
it is rotated fully I’loeUwise, the S4’reeii-;:rld 
is at zero and the suppressor tube is Inopera- 
tisi* and may, in faet. be removed from the 
sm wit bout effect. Since at some iiiterTiiedi- 
atr po-,iiion. tin- 8creen-;:rid may be set at 
any potential d«*sired. tliiis lontroUim: the 
sti<*ii:;tli of the carrier neeessnry to trij:;;er 
til*- A.r. into oiieiatlon. 'riins, in a very 
iioi>y l.M-aiioti, say a ilealer's store, the con¬ 
trol in ay he set so only very loud locals may 
b.‘ heard. lli«‘ set heiii" deail silent between 
s^tation-J. Conversely, the control may be set 
M* that a very weak earrier will tri^rpT the 
s«*t into operation. Any iiitermeiliate detrree 
of neee>sary earlier streiijrlh may he set for. 
’I'llis eontrol when set at its crinVol position, 
for the weakest carrier, in no way decreases 
tiu sensitivity of the receiver, so that for 
ordiii.iry Iioiae opera lion, it may l»e .adjiisled 
t*. this po-;ition .and then for^jotteii. until n 
dlffeieiit loi-atiou or different antenna is used. 


or a different de;;rce of suppression is ile-iircd. i 

The A.F. tube feeds a pair of push-pull, re¬ 
sistance coupled, 2.\r»‘s. Ill order to operate 
true push-pull liy resistance euiijdiii". some 
method of phase-roversinj; is m-ecsstiry. The 
phuse-reverser tube, a .TS ()p<Tatinir as a triodc 
accomplishes this result. Tlie "rid is biased 
nejintively so that tin* atiiplilieaiioii is only 
one to oiip, but a ISO ilej'ieo phase shift ro- 
snlts. providlii;; a voltaiie of correct mat^nl- 
tnde and phase to the ;;rid of the lower 2A5. 

A slijrht limn an ha la nee is thus introduced, 
whieli is corrected hy the th2-mt%'. resistor 
connected to the plate of VS. 

The two .(i.T-inf. eond<*nsers in the A.C. line 
rcdijec line noises. 'The rectifier Is a nZ^l, 
hiiviii;; "renter capacity tlian an so. 'Phis 
filter system is choke-input, makins; for lomr 
life ill the reetitier tube, rnusiially hi^h fil¬ 
ter capacities are used in the power supply, 
across the field of the speaker, wliieh acts as 
the second choke. The resultant hum level 
Is <|uite low, it liein;; necessary to fuit the car 
ri;;ht at the speaker in order to detect it. It 
is ton low to be measured witli conventional 
inst rum<‘nts, 

I’nless the builder is quite experienced, it 
is advisable to very carefully check ail cir¬ 
cuits before ciuineetini: up the set. This can i 
be done witli a eoiitlniilty meter and the diu- 
"raiii and may save trouble later. 

Some sort of tiuiiiiorary indicator should be 
provhleil in order to alii;n the set. hut a per- 
fiianent shadow iiidicalor can he provided h.v 
solderin;; a short pieee of thin, stiff wire to 
the dial support bracket. If the dial eellu- 
hiid latches the momitin^' screw at the ex¬ 
treme ends of travel, clip or round off the 
eoriiers so that it will ride up easily. M'ho 
tunim: meter should be iiiount<*d and carefully 
ceiiten-d. directly ovor the dial liu'bt so tliat 
its scale will be itlnminated also. Ity sliirbtly 
shift III" its position or tlie p<>sition of the 
tlhil liijbt, the pointer shadow can he made 
vertical over the entire seale. 

Tilt all tubes in their proper sockets, con- 
iieet ap tin- speaker and an antenna and 
"loiimi. and turn on the s<*t. The tnnim: 
meter slum hi slowly travel to the exti'eino 
ri^rbt as the tubes heat iq). If It Jama over 
liaril as soon as tho switeli Is tamed on. there 
is a ?-hort which must be found. Kvea l>eforc 
tin ali^'iiim;. some simials slioiihl bo lieard 
and bi- tunable if the set is operatim? cor- 
r<'ctly. Turn tlie suppressor control 4-lock- 
wise to the stop ami leav4» it there until all 
other adjustments are made. 

The Suppressor Control 

The snpiiressor <-oiitrol may be adjusted 
hy tiiiiimr the 1 - 4 * 4-01 V4*r to the low-freiinemy * 
end of the ilial. with an antenna on, ami to 
a dial position at whii-h no stntiim is helntr 
re4-i*iV4*d. With the volume control well on, 
n "04mI 4leal 4 4f static ami ^dln-r noises will 
be heaiNl liecanse the lUM-eivi'r is quite sensi¬ 
tive ami tin* antoniatlc volume 4’niitrol Is not 
operating; (with no e:itrier>. Now slowly ro¬ 
tate the snppre.ss4»r contiad (-ounter-clockwise 
until tlie noise just ceases, 'flic adjustment 
Is not 4-ritieal. Now wh«-n a carri4*r is tmieil in 
the set will tri;;;:er into operation and work 
in a nonna) manner, hut n4i In-hetween-station 
nei.s4* will he heard. For an extremely noisy 
hM-iiti4m, the snpi>ressor control may be ad¬ 
just e41 a positii>ii of less sensitivity so that 

only the hinder stations, which are so stronjx 
as to ov4*r-ri4l4’ the nois4', will trlirirer the S4*t. 
Any int4*rme4llat(* position can he used so that 
during a scssbm of heavy static or during a 
tlnimlei-storm, tin* n*4-civ4*r can still hi* op- 
erate4l on stronir stations, with no off-channel 
noise. Normally, in the usual resilient loi'a* 
tions. the 4‘oiitrol slioiihl be set at Its critical 
pf'slti4ni ami when in this adjustment, in no 
way lowers the sensitivity of the receiver. 

When ns4*d in (ho United States, a station 
can lie heard on every i-hannel of the broad- 
4-ast band, at iii^rht. Cro.ss continent recep¬ 
tion is not 4l|fil4'nlt (twenty-five Uai'ilic Coast 
stations am! four Mexicans were heard in 
Cliii'airo the first niirht the first moilel was 
test4-dl. The .selectivity Is suftieiimt so that 
distant stations can easily he tuned in on the 
next channel, fr4mi a powerful lo4*al station, 
Some sli;:ht side-hand cuttinj; is compensated 
by a risinir characteristic in the audio ami 
speaker desiirn, and the 4*xc4*llent fid4*Iity 4>li- 
talne4l can he 4-ontroll4-4l in the usual iimnm*r 
with tho tone control. About 4 watts of nu¬ 
dist orted output is obtained at the speaker. 


Servicemen! 

Reduce the High Coit 
of Keeping Up-to-Date 

Here in one iticxpeiisive 23- 
lesson course — t he only one 
pr4-piirt*4l exclusively for active 
siTsiecmcn — Spniyhenv gives 
ALL tlie dope oti nio4l4*ni radio 
sen'iciiig. Ci>vcin every detail 

J m incluiiing Testing. Repairing 

s ( \ \ C\ <i1l wave, short wave, auto 
I r^dio, r.A., etc.): I'arts Testing 

_■ and Tmnhle Sliooting—alsi» tubes, 
modernizing set analyzers ami sell¬ 
ing. No “fliiff.'' matheiiiatics or 
f 4 ticy hindnigs—a }»riictical, how-tn- 
4 lo-it course that will sjivo hours of 

( U reading (11 sciitt4'ivd sonrC4's. Moil- 

II crate cost—fUl for cinirse only 4>r 
■ '-ir» with p 4 Ts<»nal inst methin and 

■ iiiiHWcrs to qiie-stions by Mr. Spniy- 

■ 111 rry liimsclf. Money back gu.'irantee. 

Writ 4 * for KRKK 4 h*!ails I 

Tl rpRAYBERRY 

radio service.’* These, of course, are free. 

Name . 

Address . 

City. State. C-6 4 


Try this FORMULA 

W'llKN you design or build that new Set Analyzer, 
’’ IVratle llux. firldgt-. nhimiu-U-r <'r_ tltKb..Jto- 


Volttiu‘t4‘r wliv 
q+A-fMI) 


mil try tills Fou.'U'LA: 
- “ rwwH 


When Q efiuals Of.iMTY ami A eqliab ArrUR.vrY 
.MU eunals .MODI:UN DKSir.N ami LC dinaN LOW 
rosT and LAST COST iben PVVWlt l< aUviiys I'KK- 
flSION WIltK WntJ.Nh KKSISTOUS. 
RESISTANCE RANGE: .25 Ohm to 1 Megohm 


TYPE *T” 
Normal Kal- 
Ing 1 Watt* 
>t a X 1 in 11 til 
Length 1" 
M X 1 10 11 111 
n 1 aliu-ler 

Length of 
Leads 1%" 
Furnished 
with No, I.** 
Tinned 
Copper 
Leads. 



TYPE '*0’* 
Normal II a t- 
Ing H Watt 
M .-1 X I in n m 
Length 
Maximum 
I) I a III cter 

Length of 
LeaiP IS'* 
Furnished 
with No. IS 
Tinned 
Copper 
Leads. 


Free Booklets and Price List 


Precision Custom Built Wire Wound 
Rcsistorst Mfg. by 

PRECISION RESISTOR CO. 

994 Badger Are. Newark, N. J. 


# Use Better 
Radio Parts 

For more efBcIeni short-wave reeeiver.< and 
tran.sniitlers li^e the W4>rl(i-famous Hnminar- 
IuihI Comlensers. Colls, Clwkes. Sockets an<l 
Shields. Hacked by 33 >ears of engineer¬ 
ing leaderslil|). 

tTr/Ze for ttew Free Cataicc *’RC-6'* 


HAMMARLUND MFG. CO. 
424-438 West 33rd Street 
NEW YORK CITY 



FOR FIXIT SHOPS —ALL FREE 

Scn-lco Courses In V.-inninj Cleaner and Washing 
Machine Repairing. Thousands of parts for both 
i>4;w anil old machines at sensational saving. You 
ran easily- increase your Inriime at ni> extra rost. 
Hundreds of shops aro being benefited by our 
System. 

FREE PROFIT GUIDE TELLS ALL. 

URON INDUSTRIES. INC. 

Origirtators and World* S Largest Source of 
Us Sort 

1251 W. Sirfh Street Clevelond, Ohio 
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OPERATING NOTES 

il'untinufil Jrotn jmt/v To.T) 

GLORITONE MODEL 26 

O PEN speaker field colls often present one 
4»f the most difficult pro)>letns In service 
work when the Service Man is situated, as I 
am, in a part of the <‘ountry where replace¬ 
ment parts are not unlckly ohtuinalde. Last 
week, however, I made a discovery that I 
know will prove a time-saver to everyone who 
has to do with the Gloritone model 20 midget 
re<‘eiver. 

Tills Set has an 11,000 ohm field tapped at 
2,ti-lu ohms and wound with very small wire. 
1 get a i;ood many of these machines to repair 
and the majority of them have this coll open, 
bur this time 1 got three of them in the 
same day, witli this same defe<‘t ! Naturally, 
the first point at which to expect troulde In a 
coll of this type would lie the joints where 
the heavy wMre output leads are connected to 
the line wire of the coll. However, examina¬ 
tion of II nuniher of defunct t-oils before bad 
proven this rarely to he the case. Since tho 
wire was very small the thought occurred 
that it might lie possllile to burn tlirougb the 
lireak, and this was qui<'kly uud easily done 
though it reipiired a 200 V, supply to break 
through the gap. 

A word about removing the coil might not 
he amiss. In this particular set, the speaker, 
a rtali, is assembled, not with bolts or screws 
but is cemented together In a way to make 
rn-assembly difficult. However, the field coll 
can be easily removed and replact'd by care¬ 
fully observing the follorwlng proi-ediire. 

Remove the cono-ceiitering si-rew, then care¬ 
fully pry the cone-centerIng spider loose from 
the cone, excepting at the point where it is 
rixefed. Hold the speaker in a vise and 
loosen the jam nut that hobU the center 
pole in place, A few tpilck blows with A 
iiammi't an<l chisel are usually the best way 
of doing this. The pole piece can then be 
piish<>d straight through the center of the 
cone by hobling the spider to one side. Re¬ 
assembly is vt‘ry simple If this method la foU 
lowe<l. The spider Is then cemented Into 
place w'ith a hit of film cement or nail polish, 
the cone centered and the job neatly com¬ 
pleted. 

IJO.N Hlaih 


MISCELLANEOUS FAULTS 

( P the customer complains of the ground 
wire sparking on the water pipe, don't be 
alarmed. It Is most likely the hiiffer con¬ 
densers across the lino, A number of sets uso 
these. 

Noise, low volume, sudden change In vol¬ 
ume, etc., which are diffi<‘ulf to locate, can 
oft<>n he traced to a broken or high-resistance 
joint in tho cap of a screen-grid tube, caused 
by the control-grid win* becoming so hot it 
melts or loosens the solder In the cap. Re- 
solderiog will usually repair the trouble. 


PHILCO 70 LAZYBOY 

V ERY hail distortion on loud notes In a 
• Miilco TO I.,azyhoy was traced to the 
speaker. This sp<*akcr is mounted with the 
out|»ut transformer <in top, so that the seal¬ 
ing compouml can run out niul down around 
the voice <'olI, This compound has a low 
melting point and starts to run when the 
transformer is only warm. The remedy is to 
invert the speaker. 


BRUNSWICK 16 

H KMI-RESlST.\NrE joints will cause eon» 
siderahle trouble. On a Hrunswick Id, 
the *17 was ‘'lit*' hut the screen-grids wore 
“dead,’* although both were on the same cir¬ 
cuit arul all socki'ts showed 2.r> V. The poor 
joint was a !i<-aier wire from the peutode to 
the screen-grids. 


SILVER-MARSHALL 36-A 

N O rONTItOL of vidiinie on a Silver-Mar¬ 
shall can l»e traced one of the 

.1-mf. coiub'usors in the trii>le hank. This 
ctmdenser h.vpassos the first K.P. ami first 
l.F. cathodes. It may have a high-resistan<-o 
leak as high as 12 megs, and still affect the 
volume control. t’l.AKK.vcE E. Swi.xk 


ARBORPHONE 45 

CITE a few of those sets have given 
fading trouble as well as falling to sep¬ 
arate stations. The troubles have been cured 
by cleaning and soldering the rivets that 
ore used on the “halaneing” panel, loiati'd 
<111 the undcr-si<le of tho s<‘t. The rivets are 
of one kind of metal and the units tlu*y hold 
of another, which seems to cause corrosion 
to form. ]><» not try to balance th<‘se sols by 
car—Imluncing by nictcr makes all the dif¬ 
ference in the way the set works. 

COLONIAL 32 

P OOR tone ijuality as well as weak recep¬ 
tion on some of these sets was found to 
be due to an op<‘n first .\.1‘'. bias resistor. 
This resistor is of the flexible type. 

RCA 17 AND 18 

S ''VER.\L of tlK'se sets have been encoun¬ 
tered in which the customer comptuiiied of 
a scratching noise In the si-ts- in many in¬ 
stances, almost as loud ns the stations re- 
<’eiv(»d. Taking out the type 26 tubes one 
at a time nn<l replacing them would cause 
the noise to stop. 

After spending plenty of time testing for 
the trouble. It was traced to one of the choke 
ctdis inside of one of the tuning coils. The 
hud c<ul giving tliis trouble can be hM-ated by 
coniiei tlng in Serb's, succi'ssively, with each 
choke <M»il, a buttery and headset. The noisy 
choke will cause noise in the headset. Since 
thi.s <*<dl is not sidd separately (it is only 
sold with a Complete s<*t of tuning colls) a 
good repair can often he affected by taking 
off a few turns of wire; or, by using as 
replacement an K.F, choke smii as the larger 
t.vpes RC.\ uses In other mo<IeIs, and remov¬ 
ing turns of wire until there is about as 
much wire on the new <dioke as on tlic old one. 

APEX 10 

W HEN this set was tested at the borne 
of the customer, low plate voltages were 
found all through the set. Rotating the tone 
control localized the trouble, and by r<*m<»vlng 
the tone control from the front of the chas¬ 
sis correct voltages on the set were obtaine<i. 

rpon taking Hie <‘over off the control it 
was f<iumi that the small insulating peg, fast¬ 
ened to the arm of tlie <-ontrol, was w'orn to 
the eit<*nt that it was touching the floating 
disc which regulates the resistance of the 
control. Making a new insulating peg of 
liber, and <*eQi<'ntlng It to the arm clean'd up 
this trouble wlthoiU having to order a new 
tone control. 

The same set later developed a hum when 
the volume emit ml was turned on full. This 
trouble was cured l>y rephuing om* of the 
electrolytic condensers in the filter cir¬ 
cuit i which, later Inspection showed, had 
turned green on the inside of the eomJenser 
case. 

Howard Eue.n, 


JACKSON-BELL 62 

I NOTICEH, while working on a Jnekson- 
I Hell mn<]e1 62, that the power transformer 
heated up to a dangerous ti'niperuture. I'pon 
i>.\amining the set. I found that the chassis 
had holes In the side for ventilation, hut that 
wh<*n the chassis was in the cabiiu't these 
holes woubl not let any air pass through the 
chassis simply because these vcuitHating holes 
Were tight against Hie sble of tho lahinct. 

The best remedy for this. I fouii<l, was to 
drill several holes in Hu* bottom of the cal>i- 
net to let air circulate around the trans¬ 
former. 

A. E.\u.vkst S.nyder. 


EVEREADY SERIES 50 

1 *VE liandl<'<] ipiito ;i f«'\v Evereadv ??eries 
.M) receivers and in practieally all of 
them the trouble has been foiiinl to be tho 
siiine—the plate bypass <<in4leii.sep for the 
type 24 tubes s<*ems to go haywire. 

Tile top ti'rminal (of the 2 s<*<*ti<m con- 
cb'fiscr) coniKM-ts to ninl one side <if tho 

primary of the K.F. coils. It is mlvisable to 
disconnect all three ami r<*iilaco with a .ri-mf, 
unit, rated at *500 V., to clitiiinate second 
calls. 

Tei.ksfor Znotin. 
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THE 

OFFICIAL 

DOERLE 


Y KS. tlie crotttU arc ROlni? "Hlld" over sliorl-waves: 
and the Doerle receivers are making them even wilder, 
liate liiiill tlu'lr tmii aiul Imm' oiitahied niitacU' 
IdU' result N. OlliiT' tiatr Ijunlia'nl them aln-ady buill 
arid ha\e ulrtaltiiMi t>\eii hcttiT rt'Ulis. And why shouldn't 
they? T'hi’se ret'eUer.s. fiiiiiiamentally. are so .slmiile that 
the) are absolutely fool*proof. As a n-siilt. ihey uoik 
ANYWHERE—not only In this cuunlry—hut In any lua- 
liun. Day afti-v diiy, nlKlit after nixlit anil i\ltU aiiiazlntr 
reirularlty, they pull in stations from the far corners of 
the earth—REGULARLY^alwayS on the same points of 
the dials 


Short-Wave 

RECEIVERS 

15-200 Meters 


Onb' harts of the hUhest ({uallty, sueh as Hanirriarlurid 
variable ctiiiden.sers. etc., arc emiiloyed; for we fully ap- 
preiiate that "a short*wave receiver is no better than the 
poorest part going into its construction.'* All fanry ftud- 
yels iiiul eiiihelll'-hinents have treen entirely removed, only 
the most fumlatiiental parts neeessar}* fur siirce^sfiil opera¬ 
tion are eiiihloyed. You will he inl|lre^S('(l ulih their 
sliniilhity. You will he even more liiiiiresstd vvilh their 
operation. Tlie>c reichers will convince you that foreign 
receiiilun CAN he otitained—and with uiu-anny regularity— 
whenever Ihey are on ilie air. 

The Doerle receivers are available in two t.v|>cs. each 
type consDting of two models. The Klcetrifled Doerle, 
holh the 2-tulic and 3*tui)e niudcls were de>lgned for those 
localities where electric service Is available. They must 
he Used In ronjuni-tlun with a shei-lallyMlcslKiu-d hum-free 
.\.C. power pack. The 2*v'olt battery iype.s were designed 
for the rural districts. They, too, may he had In 2 and 
3'tube models. 

It rmiy be possllilc fur you to purchase similar receivers 
or parts for such receivers at greatly reduced prices else* 
vvlwrc. We admit thTs at once. Hut unle.xs you. too. wish 
tu join the ranks of the disillusioned and skeptical short¬ 
wave fans you will In-lst upon the Official Doerle Ueeelvers 
-Kecelvers which contain only highest quality parts. .Ml 
Doerle receivers are built on beautiful, rrackle-IInlshed 
chiisds and bear the official natiic-plute of the only ree«iK- 
Idrcd Doerle manufacturer. All 2-tube models measure 
(i« j[ tj" X «!«"; 3 tube models lb'-.*' x x H". 


No. 2140 2-Tulie 12 .riim Mile Doerle Rerelver Conipletel ■ 
Wired ami Tested. Shipping Weight "* lli>. CO QO 

YOUR PRICE . #▼.00 

No. 2142 Complete Accessories. Shipping Weight 2J 

YOUR PRICE . $5.38 

No. 2143 ::-Tulie lioerU- Signal 4Dipper CompK'Ieh Wic I 
and Tested. SlilDpIng Weight 7 lbs. ClO Q.A 

YOUR PRICE . 

No. 2145 4'uniplele .Xfi-e'Sutiea. Shipping Weigh' >- 

YOUR PRICE . $7.19 

No. 2174 Klerrtllled 2-Tuhe 12 ..'.no .Mlie Doerle llei et t 

t'oriudeti-ly Wired and Tested. Shipping 

Weight Ti lbs. ClA 

No. 2176 I (»mpleti- Set of Tube- for Alio.e; Kithei I 
and 1- .In for A.C. operation or 1—77 anJ 1—37 for h.it- 
tcry iiiii-r.iiinti. XA 

YOUR PRICE . #I.OV 

No. 2177 Klectrilled 3-Tubc Doerle Signal fJrlitpcr ' n 
Pletely Wirei| and Tested. Ship. Wt. 7 IPs. C OO 

YOUR PRICE . 

No. 2179 Complete Set of Tidie.s; Hither I—Ti.h; |—."T .in 1 
1 —5*J for operation or 1—78; 1—77 and 1- .'IT for 

battery oi>eratlon. CO CA 

YOUR PRICE . 

No. 2149 Special Hum'Free .\.C. Power I*.n k iriHodliu 
Kll Iteitltler Tube. C 7 AC 

YOUR PRICE . 




Just Imagine ! 2-TUBES 



in one 


GLASS BULB 


that's the 

"TWINPLEX'^ 


1 5 to 200 Meters 


The new type 53 tiihe makes imsslhle this Twlnplex '*(k)ulile-.ietlon" re¬ 
ceiver. This tube actually contains 2 separate tiihe> in |he same glass envelope. 
Just imagine what this means! It niean> that a 2'iuhe receiver ran now he 
hill It for the pric e of a I'luhe set. This D exiiclly what lias lieeii done in ihe 
Twinidev lerrlver. .\ coiiipiirlscm nf prhe.s with the Doerle 2-tuhe receivers 
ll-ted uiiiixe will imiiiedlHtely suhsiiintrate ihl.s stHteinent. .\nd wli.it's more, 
ii aetuiilly perform> like u 2-tuhe >et. The circuit is practically the same as 
Ihe 2'in lie DcmtIi— extremely simple and therefore entirely fool-proof. You 
will recedve >taUntis vvhh-b you never knew even existed tiefnre. We have re¬ 
ceived many Idlers fr»>m satUHed users of the Twlnplex receiver prai.slng It to 
the skic.. And justly so. for It is u wonderful link* set. It utTord.s full hand 
coverage nf from I Ti to 2un meters vvlitch inehides the amateur bands, police and 
airplane calls, foreign reception and numerinis code stations. 

Duly the llnest qnalli.v parts .sin li as lUminarUind varlalde condensers. Kiirz 
Kiisfh Ingh'raiio vernier dial.s. ete.. are employed. .All these parts an* mounted 
III a lieiutifiil. crackle -11 111 shed inetuI clia.s.sis vvhieli entirely docs awuy with 
'‘hand lapaclty.” 

The r*Telver Is universal In operation which means that It may he operated 
either with hiitteries or with an A.i‘- short-wave power pack. I8i> volis is re- 
•lulrcil tor the plates of Mu* tubes and ‘iH volts, either A.C. or D.C.. for the 
filaments. For a fan who is first starting in the short wave game, the Twlnplex 
is the most economical receiver with which to begin. 

No. 2115 Twlnplex "I>ouhle-.\ctlon*' .‘<lii>rt-Wave Ilerelver t'ompletelv Wired 
diagram hut le>s tubes, shipping Weight li lh>. jjQ 


FAMOUS 

Oscillodyne 

1-TUBE 

WONDER SET 

15-200 Meters 



.\nd a wonder set It is 
at that! Although the clr- ' 
cult of thl.s unliine little re¬ 
ceiver is of tlie regenerative 
type, It acts like a sui>er-re- 
generative .set; yci It does not 
he long in I hat cli»>s. Due to its 
liecuJiar circuit It has the sensi¬ 
tivity and selectivity of many 2 and 
even 3-tube short-wave receivers 
Head what the editor of the Short 
Wave Craft Magulne says ahuui tlu» in the April. 

I *»"«***.')* J® an entirely new 

development In radio circuits—the Oselllodyne. This circuit which Is of 
the reaenerative_variety, acts like a super-regenerative set. Its sensitivity 


i 

t 

i 

WE ISSUE NO CATALOG ^ 

Ail onleiN :.re K. (I. 11. NVvv Vnrk. t i.lt VX" 1^ It #'it %l 1^ .4 

A deposit nf 24»% is with cvi-rv' nrvlor. 5 ■ .AmlS Im M 

Hulaiu'i- inn.v Im- piii.i oti drliveiy. IViiiict 2% k ^ Cwl-d^OilWld«h lidaifet. ■ti'' 

if full amount is sr*nt. ^ ^ t 1« II 


YOUR PRICE 


is tremendous. The editor, in his home on Riverside Drive, New York City, in 
iil amateurs in the midwest. USING 

^.•.aerial and no GROUND. With the ground alone, a number of Canadian 
stations were brought in, and with a short aerial of 40 feet, many foreign stations 
wero easily pulled in.’* 

Hen- thru Is a set which brlng.s In statlon.« thousands of mllp.^ away- a 
vvliicli frequently brings In .Xnsiralla. loud cnmigli to rattle your phones and 
kvlili \^>\\vr to ,pare: a set which If )ou do tint wish extreme drstatice will bring 
in siaihins several thou>anil mlle> away without aerial or ground. And the 
many Inimlrcds of lesilmimliil leiiers from .short-wave faii> wlm have ellher hiilit 
their own or have purchased thoni. fully substantiate these reriiarkahle results 
Tlip receiver may he Used either with haltcrU*.s or A.f. intwer pack. lle«iulre.s a 
237 mPe for battery oheratlun and a 227 for A.F. oiH-ratlon. Avalhihle eltiier 
cornplciely wired ready to use or In kii form. Four loige^ of detailed Itistriic- 
lions and diagrams arc Included with i-ai-h set. The ulumiiiiim Panel (»" high x 
D4 wide. The hakellti-hast- l> .IXi'* long \ IH“ wide. Shipping Weight 3 lbs 
Y0 Ur'*Vr^CE*** One-Ttihe Wonder Set. completely wiretl and touted Jy 2 Q 

No. 2147 Official One-Tiihe Wonder Set. In kit form, with detailed eonstnic- 
tion idans. Shl|>ping Weight 3 Ihs. 

YOUR PRICE.#0.35 

No. 2148 roinplete Accessories. Including the following; one 37 tube; set of 
-tandard headphones; four No. d dr>' cells; two 45-v'olt "IF* batteries. Ship- 
Ping Wclghl 22 Ihs, 

YOUR PRICE. #5.50 


NTou- Vork. N. Y. 
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RTC’s Big June SPECIALS 


YOUR DOLLAR — 
IS WORTH MORE 


When You Buy From Us 

Ts the dollar inflated? Tlieisc days ercrybody Is 
spciiking of inflation but why worry about it, 
wtieilier the dollar Is Inllaleil nr nut it 1^ worth 
more when you buy from us. The prices shown on 
this page are so radically low that no one can 
possibly undersell them, (iur eonslsieni advertise- 
ment.-i lucstrif to yon oneh month, on this luiBe. 
cettaln STAR C) Items which an* not listed In 
imr retrular cntaloB- 'JTie.si* ar© all sperials of 
whhh tlip small uuantlty oti hand does not pernilt 
ti.s to rataloB llieiii. ONCE SOLO OUT NO 
MORE CAN BE HAD AT ANY PRICE. ORDER 
TODAY—NOW. Order illrc<t from ihl» page and 
sare money, 100^ satlsfactinn guaranteed on 
every transaction. 

Wo are a wholesale house anil cannot accept 
orders for Jess thtn ?3.00. If C.O.D. shipment Is 
desired, please remit 20% of the total amount of 
your order. Italunrc will bo forward C O.Il. 

If full cash aceompanle.s y<mr onler tieduet 2% 
disi«Uiit. Send money order, certified check or 
U. S. stamps. 

lie sure to include suffhTent extra rcnilttanee if 
onler Is to III* shipiivd via parcel-post; any excess 
will be refunded. 




FREE 


RADIO 

and 

Short-Wave 

TREATISE 

108 Pages 
1500 Ulus. 

Completely revlseil ami cnlarBcd. tlifs new 1934 
edition contains lllS solid pases of useful radio 
Information, diaBrnms. illustrations, iiulio kinks 
and real live rmllo ntcrrhnndise. It contains more 
valuable radio InfonnaTloii more real live -‘meat*’ 
— than many levt hooks on the snhjeit. PARTIAL 
LIST OF CONTENTS. I'lmdamental I’rinciiihs of 
Itiidio for the IlcBlnner, Chapter 2- rundamental 
Cl Fruits and I'ses of New Tuties — Uevaiu|>lnB f'ls 
Volt Ihiliery .Set'^ for Two \'oIt Tnhe.s I'tiltlle .\«l- 
dress Sysleiiis- -Ilow to Ituihl SJiort Wave Trans¬ 
mitters and Uerelver.s — Uli to Date Tidie t’lmrt 
and Socket I'onnerlions. etc., etc. WltlTl’ TO- 
IM V— Km lose the cents (eolnl for postasc. 
Treatise >«ent by return mall. I’rlnt name aiul 
addre.cs cleatly on reipicst. 



GREATEST SET BUY IN AMERICA! 

★ Famous W right - DeCoster VII Battery Receiver 



ONLY 96 SETS AT 
THIS PRICE 


If there ever was a greater value than this 
one olTered before, we have yet to see it. The 
WrlBht-I»et''ostcr VII rereirci. In its prime, 
several years back sold for $300.(10, and tens 
of thousands of them were sold, yel now you 
can buy this same set nnUsetl uml In factory 
sealed cartons for only a friution of thal prhe, to l»e exact 
$14.11.M Why, the jiarts alone in this receiver. If taken out 
and Sold separately vvoitid het you more tlian $25.00; to say 
nothing of the beautiful cabinet. The dual scale, genuine 
Jewell meter alone, today» sells for more than $5.00. 

Rut aside from all lids, the set itself afTonls remarkalile 
perfftrmance. The selectivity and sensitivity, duo to Its 
4-tuncd stages are jusi as shar|i as a nuwlerii suiier-hetcro- 
dyne rifelver. The clnult Is of the tuned radio fre«iuency 
type tiesiBneii orlKinally for h-rx-lOb h ami l-I X-120, 
iKuvever. 2 VOl/J' dl’KUwKTIO.N’ M.\Y Iti; OllT.\l.\i:i) 

wrnioi T .\.Nv cii.N.NGK IN TiiK riucn r ry mkri:- 

I,V I.\Ti:ur |l.\NC;iN(; TIIK '99 TUliKS WITH .'{O s AND 
TIIK rx-120 WITH 31. The use of the 2-voll tubes 
steps lip I he overall gain and volume of the set enurmously. 
Tlie elnult coiii]iriies 3 stages «f It.K. aniidithalion. one 
deteclur ami 3 stages of iiudiu amplllic,itlori. Ii tunes in, 
iiiul (vimplctely *e]iaraies. statiuii<i of ilie same appruxliiiato 
wave-lengths with faelllty a quality so necessary to the 
enjoyment of the present day radio with its ever increasing 
number of bro^ideast slatiuns of very simitar vvavo-lcngllis. 

Furtherniore th® rang© of this receiver is so great that It 
win bring In the most di>lant station. We ilo not he.slinto 
a Miomeul In recommending It. espeelaitjr to suhtirhanlles aiul 
otheis living in rural districts. It is an ideal tuiiu set 


where electricity is not available. The set Is 
designed for the greatest comfort of the opera¬ 
tor. All uunecc.ssarj’ controls are eliminated. 
The Inning dials may he illumlnaied tor night 
operation by turning a switch on (lio panel The 
Jewell meter on the panel alTords an indication 
of tlie voltage on the lube (llaments and thereby iiroieels them. 

TIIK WKIGIIT-PKCO.-^TKlt VI1 vkves not radiate or 
cause Interference of any kln<l. It gives maximum eftlclency 
on ill bmadcast rntiges aiul will oiierale with any length of 
aerial. If u>ed with ihe 99 and 21) tubes, 4 volts of '.X " 
current. 135 volts of 'i:.*' 22',i volts of "C” are repnlrcil. 
If uievl with 30 and 31 tubes only 3 volts of "A’' (2 No. 0 
dry eelU arranged In seiicsl, 135 volts ul • R" and 10^ 
volts of "O" are reiuired. 

TItc canlnet, made of black walnut with satin finish 1- of 
a very be.iutlful design. The illal readings are dln-vtly In 
from of the operator's eyes and tine tuning Is olit.dned by 
thumb niilon. Tlie receiver ciii he used with any good luag- 
lietle sttenker or even with a i>ermancnt magnet dynamic 
siieaker If one Is Imndy. The set me,isures 24" long x 15" 
wide X 12'' high. ^hl)i|>ing weight 45 lbs. 

No. 3000 Wright-DeCoster Vti Battery Receiver, 


YOUR PRICE, Less Tubes. .S 14.95 

Set of r—230 and I—231 guar.intc«d Neontron RCA 
licensed tubes .$5.25 


ONLY 96 AT THIS PRICE. ONCE SOLD NO MORE 
WILL BE HAD. WE BOUGHT THE ENTIRE SUPPLY 
FROM MANUFACTURER. NO ONE ELSE HAS THESE 
FINE SETS. 


*14.»5 I 




WORLD-WIDE 
RECEPTION 

. WITHTHE'FAMOUS 

TWINPLEX 


Short "Wave Receiver 


g nORT waves arc the talk of the hour. The whole count ry, Oiiy. the vviiole world has 
^ gone crazy to l•e^elve touign >!iitlf*ns. a- f.ir ,ns 12.501) miles distant. V-uallv. such 
receplloti Is had only with exiiinsive mulil-luhe sets. 

Duly reeeiiily ihe hivi-iitlnn of the "ID” tube has made it po^sllde to perform the 
function of two luhes In a single im>c. Then (Mine the invention of the TXVlNTi K\ a 
radio dniilt of unheard of sensitivity, using the 'TO " tube; it is now possible with a 
single tube of this type |o receive short wave stations from .all over th* world, loudly anvl 
—REGULARLY, night after night, day alter day. always in the same place on the 

Kvery ratllo man knovv.s that In a short-wave set it l.< highly Initiortant to have the 
\MrihiZ ii% ithort iiii po.^slhlf. invcrillf)^ a railiiully tivw tlisil Is by iiiDUiithig 

tube anti rolls. In fart. rvrrythlnR, on the front iuinel. Ii. lus brcofne possible to shorten 
ail connenliig wlies. with Ihe result Ihal .in UNHEARD OF SIGNAL SENSITIVITY 
has now bwn aihieve<l for the first time. In a single tube set. 

Itut the TWI.\I*L»;:X 1- ACTUALLY A TWO-TUBE SET; yes. we repeat. A KUl.L- 
FI.kDGKD TWO-TUHK SKT .XT Till. fMtlCK DK A UNK-TUIH: SK'P. 

JLST I.XI.UDNK. TWO rr ID’S IN O.Ni; (JKASS KNVKI.OKC. That is the story 
of the new 19 tube. It Is a 2-volt lube, which has a DOUBLE SET OF ELE* 
M E NTS- 

Tills set has been so designed Dial It win rerelve ordinary brondrast stations too— 
sUtlons whlcJi tome In with great rolume. particularly local stations. These come In 


Economical 2 -Volt Operation 
Complete with Headphone 


ONLY ^4*95 


If ^ himUpcaker. this Ilttlo one-tube set will ACTUALLY 

GIVE YOU LOUDSPEAKER RECEPTION. 

XXllii ibU set. we furnish regularly, iwo Toils, one a short-wave plug-ln wdl. wldili 
iKipulnr stations in tlie 33 to G5 meter hand, and a bmadiust (iiil 
which rerelve.s nearly all hromleast stations. 

A slniplliied Inst rut I Ion iheel with tletallcd Inst met ions and pictorial diagrams 
shows you how It) build the set in a few Imiti's' time, and mice you have comnlited tiiA 
set. I'HO.M TIIKN ON. V()|J DON'T SI.KKK ANY .XiOIti:. mmuti im 

DNL*\ FIJts r CK.XSS M.xrKUI.XK. ^m h a< liamtiiarlmid timing condensers l*Dly- 
mei, iiiiiii nmtienstrs. U..M A slamlanl n-slstors. etc., arc employed 

The "Ifi'’ TWT.NPI.KX is available ONLY in kit form and eoniprises all harts to 
properly build the lecelver la from 1 to 2 hours. A.NYO.NR CAN IM) IT. ShioDliiir 
weight 5 poll fids. * ® 

No. SW-308 I''aiiiO)i.< Twiniilex Sliort-XX’avc Receiver Kit with all parts ^ ^ 

INCLUDING SINGLE HEADPHONE AND BAND BUT .No Tube 

YOUR PRICE . 4 

No. SW'309 Complete Accessories For TVx'I.NIPKKX Receiver, CurntiriV- . 

Ing I Type 19 Tube. 2--.No. »5 Dry Cells, 2 -45 volt 'R ' Rat- ^ 
terles. Shipping weight 20 pmmds. 8^ »50 

YOUR PRICE . 3 

Additional liug-in Coils—45c each 


RADIO TRADING COMPANY^ 102 Park Place, New York City 
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Penny Wise- BUT 

Dollar PROFIT 


To Every 

Radio Manufacturer 
Jobber and 
Mail Order House 

This issue of RADIO-CRAFT concludes 
the first five-year period since the 
magazine's Inception. 

With no little effort and persistance, 
the publishers have succeeded in 
bringing out sixty consecutive issues. 
It is a testimonial to the merits of 
any mogazine that, in Its infancy, it 
was able to pas^ successfully through 
the crucial, depression days. And, 
NOW, RADIO-CRAFT has become 
the second largest radio monthly 
magazine in the country. Such suc¬ 
cess is due in great measure to Its 
splendid, enthusiastic organization. 

In this half-decode, RADIO-CRAFT 
hos attained o circulation far in ex¬ 
cess of 50,000 monthly readers, com¬ 
prising manufacturers, jobbers, radio 
dealers, service men, radia engineers, 
experimenters and professional set 
builders. Present indications point to 
a fair percentage of increose during 
the next few months. What does the 
future hold? Well, weVe confident 
of continued success. 

We recall the early doys when 
only o handful of advertisers were 
represented in the pages of RADIO¬ 
CRAFT. Today, we find an averoge 
of 50 or mare advertisers using space 
regularly month after month. Many 
of them have never missed an issue 
since July, 1929. 

The growth of RADIO-CRAFT in cir¬ 
culation, in prestige. In editorial in¬ 
terest, in value as an advertising 
medium, ts conclusively proved by 
the results obtained by one of many 
advertisers. The letter reproduced is 
JUST ONE of any number of un¬ 
solicited letters received from time 
to time. It points out cleorly the 
profits derived from advertising ex¬ 
penditures in RADIO - CRAFT — it 
shows reader response to advertising 
in RADIO-CRAFT — and it proves 
leadership in the radio field. 

Advertisers and agencies are alert in 
taking advantage of new, prasperous 
markets. What greater prospects in a 
constantly buying field can be found? 
Where can a more active rodio mar¬ 
ket be established? We know bv 
confidential reports from other adver¬ 
tising accounts that results have 
ALWAYS been good. It's money 
invested wisely to bring dollar profits. 

THE PUBLISHERS. 



RADIO-CRAFT 

Published by Continental Publications, Inc. 

96-98 PARK PLACE 
New York, N. Y. 
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IRAI 


.iik RT. A 

for RADIO 
SERVICE 
WORK 


This precision Analyzer and Point to Point 
Resistance Tester included with our training. It 
is of the latest design and construction, will test 
all circuits equipped with latest six and seven-pin 
tubes, and cannot become obsolete or out of 
date. Equipped with an improved type 2% 
D’Arsonval Meter, etc. 



RAMO 

JOB/ 


SKILLED SEIKVICK >IE> 
ARE XEEDED 

Skilled service men are needed now more than 
ever to service the modern all-electric radio receivers. 
The day of the tinkerer is gone. By becoming a 
certified R.T.A. Radio Technician you can make 
bigger money, full time or spare time, and fit your¬ 
self for the big-pay opportunities that Radio offers. 

TIIAIX AT HOME —AOW 

Now is the time to get ready for these better pay radio 
jobs. Our training will qualify you quickly. In addition 
we. furnish you, /ree of extra charge, a high grade Pre¬ 
cision Analyzer and Point to Point Resistance Tester. 
This remarkable instrument, together with our training, 
will enable you to do expert work in a short time. 

85 to 815 A WEEK —EXTRA 

Our training is practical and designed to help you 
make extra money at the very start. With the first lesson 
I give you a series of over thirty spare-time Money 
Making Plans that will enable you to make from ^3 to 
^13 a week extra, and more. 

RADIO TRAINING ASSOCIATION OFAIVrERICA 
Dept. R-6 4513 Ravenswood Ave. Chicago, III. 


ALL THE LATEST tTRCI^ITS 
ARE IXt LI DED 

Our training is up-to-the-minute and thorough in 
every detail. All late subjects are covered—automatic 
volume control, R.F. pentodes, diode detection, delayed 
and amplified A.V.C., automatic noise suppression, dual 
channel audio amplification, all-wave superheterodynes, 
acoustically compensated volume control, etc. 

ENDORSED RY LEADERS 
OF THE LMirSTRV 

Our modern training is endorsed by Leaders of the 
Radio Industry. We have in our files over thirty letters 
from them recommending our training to those who 
want to make good quickly in radio. 


>lail I'fMipoii—Xow 

RADIO TRAINING ASSOCIATION OF AMERICA 
45IJ Ravenswood Ave., Dept. R-6 
Chicago, III. 

Gentlemen—Please rush me more details of your practical endorsed 
training course in Radio. 

Name 

Address ---- - 

City State 
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